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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sealing 
technology for an EL panel of a luminescent device. 
SOLUTION: An EL element 106 inside a sealed 
space is provide on it with an absorbent film 107 
made of metal having behavior of absorbing water, 
oxygen or the like (absorbency). With this, it is made 
easy to give a space 109 a function of absorbing 
water or oxygen inside as well as to form an 
absorbent film after another continuously after an EL 
element 106 is formed, whereby, a sealing structure 
can be formed without letting in oxygen or moisture 
inside the space, and thus, the EL element is 
prevented from degradation. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is luminescence equipment which the absorption film is formed on said EL element in 
the luminescence equipment which has an EL element on a substrate, and is characterized by 
inserting said EL element into said substrate and said absorption film. 

[Claim 2] It is luminescence equipment characterized by forming the absorption film on said EL 
element, and equipping with said EL element the space surrounded by said substrate, the closure 
substrate, and the sealing compound in the luminescence equipment which has an EL element on a 
substrate. 

[Claim 3] It is luminescence equipment characterized by preparing for the location where said 
sealing compound does not lap with said absorption film in luminescence equipment according to 
claim 2. 

[Claim 4] It is luminescence equipment which said EL element consists of an anode plate, an EL 
layer, and cathode, and the absorption film is formed on said cathode in the luminescence equipment 
which has an EL element on a substrate, and is characterized by inserting said EL element into said 
substrate and said absorption film. 

[Claim 5] It is luminescence equipment characterized by forming the absorption film on said cathode 
and forming continuously said EL layer, said cathode, and said absorption film under an inert gas 
ambient atmosphere in luminescence equipment according to claim 4. 

[Claim 6] It is luminescence equipment which it has the EL element electrically connected with said 
TFT in the luminescence equipment which has TFT on a substrate, and the absorption film is formed 
on said EL element, and is characterized by inserting said EL element into said substrate and said 
absorption film. 

[Claim 7] It is luminescence equipment characterized by said absorption film containing alkaline 
earth metal in luminescence equipment according to claim 1 to 6. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

[0002] This invention relates to the equipment (henceforth luminescence equipment) which made EL 
(electroluminescence) component on the substrate and was formed. It is related with the closure 
technique of the EL panel which closed the EL element formed on the substrate which especially 
luminescence equipment has. In addition, in this specification, FPC is connected to an EL panel and 
IC (integrated circuit) calls luminescence equipment the module mounted directly through FPC. 
[0003] 

[Description of the Prior Art] In recent years, research of luminescence equipment with an EL 
element is activating as a component of a luminescence mold, and luminescence equipment using the 
organic material as an EL ingredient attracts attention especially. This luminescence equipment is 
also called the organic electroluminescence display (OELD:Organic EL Display) or the organic light 
emitting diode (OLED: Organic Light Emitting Diode). 

[0004] Luminescence equipment has the description that unlike a liquid crystal display no problem 
of an angle of visibility is since it is a spontaneous light type. That is, as a display used for the 
outdoors, it is suitable from the liquid crystal display, and use in various forms is proposed. 
[0005] Although the EL element has the structure where EL layer was pinched by inter-electrode [ of 
a pair ], EL layer usually has a laminated structure. Typically, the laminated structure "the electron 
hole transportation layer / luminous layer / electronic transportation layer" which Tang and others of 
KODAKKU Eastman Company proposed is mentioned. This structure has very high luminous 
efficiency, and most luminescence equipments with which current and researches and developments 
are furthered have adopted this structure. 

[0006] Moreover, otherwise, the structure which carries out a laminating to the order of a hole 
injection layer / electron hole transportation layer / luminous layer / electronic transportation layer, 
or a hole injection layer / electron hole transportation layer / luminous layer / electronic 
transportation layer / electronic injection layer is good on an anode plate. Fluorescence coloring 
matter etc. may be doped to a luminous layer. Moreover, all of these layers may be formed by the 
film which consists of an ingredient of a low-molecular system, and they may be formed by the film 
which consists of an ingredient of a macromolecule system altogether. 

[0007] In this specification, all the layers prepared between cathode and an anode plate are named 
generically, and it is called EL layer. Therefore, all of the hole injection layer mentioned above, an 
electron hole transportation layer, a luminous layer, an electronic transportation layer, and an 
electronic injection layer are contained in EL layer. 

[0008] In addition, in this specification, the light emitting device formed in cathode, EL layer, and an 
anode plate is called EL element, and there are two kinds of method (active matrix) **s of these 
which form EL layer between the method (passive matrix) which forms EL layer among two kinds 
of stripe- like electrodes prepared so that it might intersect perpendicularly mutually, or the pixel 
electrode and counterelectrode which were connected to TFT and arranged in the shape of a matrix. 
[0009] Although what used the organic compound of fluorescence for EL layer in the EL element is 
called the organic EL device, the biggest problem in utilization of an organic EL device is a point 
with the inadequate life of a component. Moreover, although it appears in the form where a 
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nonluminescent field (dark spot) spreads while carrying out long duration luminescence of the 
degradation of a component, it is said that the greatest cause is what is depended on exfoliation of 
cathode. 

[0010] Oxygen and the moisture in atmospheric air originate in generating of the dark spot by 
oxidation, exfoliation, etc. of cathode in many cases. For example, the life of a component becomes 
short, although it is also possible to operate a component in atmospheric air if the electrode produced 
with stable metals, such as a MgAg alloy, is used. Therefore, in order to acquire a good component 
property, it is made ideal to perform production of a component consistently all over a vacuum or the 
glove compartment under an inert gas ambient atmosphere. 

[001 1] That is, a closure technique becomes important in order to produce a component with a 
practical life. Generally, a component is covered with a glass substrate under desiccation nitrogen or 
an inert gas ambient atmosphere, and the method of closing a perimeter by resin is taken. 
[0012] However, growth of a dark spot is observed also with the closed substrate. This is considered 
to be because for the reaction of an electrode and a residual impurity to be promoted by the high 
electric field at the time of a component drive. That is, since there are surface adsorbate and emission 
from the resin for the closures even if it makes purity of the gas enclosed high, it is difficult to 
remove matter, such as oxygen and moisture, completely. The device as shown below to it is made. 
[0013] The cross-section structure in the closure of the common EL panel to drawing 16 is shown. 
For 1601, as for an anode plate and 1603, in drawing 16 , a substrate and 1602 are [ EL layer and 
1604 ] cathode. An anode plate 1602 and cathode 1604 are electrically connected to the external 
power, respectively. And the closure of the EL element on the substrate 1601 which consists of an 
anode plate 1602, an EL layer 1603, and cathode 1604 is carried out through a sealing compound 
1608 by the closure substrate 1607. 

[0014] In order to prevent degradation of the EL element by the oxygen and the moisture which exist 
in space 1609 here, the desiccant (it is also called a moisture- absorbing agent) 1606 which consists 
of hygroscopic matter is added. The detail is describing this in the reference shown below. 
(Reference: The Kawami growth, the Naito ****, the effectiveness of the moisture-absorbing agent 
in the closure of an Ohata **** Nakada **:organic EL device, the collection of the 45th applied- 
physics relation union lecture meeting lecture drafts, 1223 (1998)) 

[0015] In addition, although there are a thing of the physical-adsorption nature represented by silica 
gel, permutite, etc. and a thing of the chemisorption nature represented by a phosphorus pentaoxide, 
the calcium chloride, etc. as a desiccant, the matter of chemisorption nature incorporates the 
moisture to which it stuck as water of crystallization, and since it does not re-emit, the matter of 
chemisorption nature, such as barium oxide (BaO), is used in many cases. 

[0016] Moreover, it is what gave adhesiveness to films, such as synthetic resin, after providing the 
tooth spaces (hollow etc.) which equip a closure substrate with a desiccant as an approach equipped 
with a desiccant and having a desiccant there, and the method of sticking, or having so that what put 
the desiccant into the bag which consists of the quality of the material of permeability may be stuck 
on a closure substrate and a desiccant may not distribute to space 1609 so that a desiccant may not 
distribute is taken. However, the approach of distributing space 1609 directly and equipping it with a 
desiccant is also taken. 
[0017] 

[Problem(s) to be Solved by the Invention] Space 1609 is equipped with the desiccants 1606, such as 
barium oxide, as shown in drawing 16 . 

[0018] In addition, since desiccants, such as barium oxide, are usually powder-like solid-states, the 
approach of being distributed as it is, and having, or sticking at a closure substrate etc. what was 
wrapped in the film which consists of an ingredient of a macromolecule system in space 1609, and 
having is taken. 

[0019] Moreover, generally, since a desiccant is enclosed manually, when producing difficulty in the 
activity under an inert gas ambient atmosphere and equipping it with the packed desiccant, it has the 
problem that the package takes time and effort. 

[0020] On the other hand, enclosure of a desiccant may be performed in atmospheric air from the 
difficulty of the activity under an inert gas ambient atmosphere. However, the problem that oxygen 
and the moisture in atmospheric air are naturally contained in space 1609 is unavoidable in this case. 
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[0021] This invention has the structure where neither water nor oxygen invades, in the closure of an 
EL element in view of having mentioned above, and aims at preventing degradation of an EL 
element by offering the approach of adding the desiccant which absorbs these further easily and 
efficiently. 
[0022] 

[The means for solving invention] In order to solve the above-mentioned trouble, when this 
invention closed the EL element formed on the substrate, it performed amelioration of the ingredient 
of the property (henceforth absorptivity) which absorbs an impurity called oxygen and water which 
are added to the interior, and the addition approach. Oxygen and moisture can make the film 
(henceforth the absorption film) of absorptivity by this form easily on an EL element, and protect 
degradation of an EL element further. 

[0023] The EL element which consists of an anode plate, an EL layer, and cathode on a substrate is 
formed, and the absorption film is made to form on an EL element first in this invention. In addition, 
as absorption film in this invention, it is the low metal of the work function which is easy to oxidize 
by oxygen, and the oxide reacts with water further, a hydrate is formed, and the thing of the film 
which consists of an ingredient which re-emission of moisture does not produce is said. In addition, 
as these metallic materials, alkaline earth metal, such as beryllium, magnesium, calcium, strontium, 
barium, and radium, can be used. Moreover, in this specification, the thing of the film which consists 
of such an ingredient is called the absorption film. 

[0024] As an approach of forming these absorption film, although vacuum deposition and the 
sputtering method are mentioned, the approach of forming membranes continuously is desirable after 
formation of an EL element. Moreover, when using vacuum deposition, the approach (law: RE 
Resistivity Evaporation law) by resistance heating and the approach (the EB method: Electron Beam 
law) by the electron beam can be used. 

[0025] Furthermore, although it may be directly prepared on the EL element, these absorption film 
may be formed after making the barrier film which consists of insulator layers, such as silicon nitride 
and oxidization silicon, form on an EL element, in order to prevent the moisture which stuck to the 
absorption film touching the electrode of an EL element directly. 

[0026] Moreover, the absorption film is formed so that an EL element may be covered, but it needs 
to form membranes alternatively using a metal mask etc. so that an EL element may be surrounded, 
and so that it may not lap with the sealing compound which it has later. 

[0027] After absorption film formation equips with a closure substrate a location which sandwiches 
an EL element between substrates, and forms closure structure for a sealing compound in preparation 
for between a substrate and closure substrates. That is, oxygen, moisture, etc. which exist in the 
interior of the closure structure formed here are caught with the absorption film formed previously. 
[0028] Moreover, as a sealing compound prepared here, it is desirable that they are thermosetting 
resin and ultraviolet-rays hardenability resin. In addition, the sealing compound is prepared so that 
the absorption film formed on the EL element may be surrounded. 

[0029] In addition, in this invention, after making the above-mentioned closure structure form, a 
metal membrane etc. may be prepared and you may have the structure where oxygen and moisture 
stop more easily being able to trespass upon the interior by which the closure was carried out so that 
a closure substrate and a sealing compound may be covered further. 

[0030] However, it is necessary to make the insulator layer which consists of silicon nitride or 
oxidation silicon form beforehand on wiring (connection wiring) electrically connected with the 
electrode of an EL element formed in the exterior of closure structure in this case. Moreover, the 
connection formed in order to connect an EL element with an external drive circuit is intercepted 
with a metal mask etc., and a metal membrane needs to be made not to be formed. 
[0031] 

[Embodiment of the Invention] In the gestalt of operation of this invention, how to close the EL 
element formed on the substrate is explained. 

[0032] The cross-section structure is shown in the plan and drawing 1 (B) of the EL panel used for 
drawing 1 (A) by this invention. 

[0033] In drawing 1 (A) and (B), 101 is a substrate, 102 is a closure substrate, and EL element 106 is 
formed between the substrate 101 and the closure substrate 102. In addition, EL element 106 has the 
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structure where the EL layer 105 was formed between an anode plate 103 and cathode 104. 
[0034] In addition, the anode plate 103 which forms an EL element can be formed by the 
SUPPATTA Ling's method, and the compound which consists of the compound and zinc oxide 
which mixed 2 - 20% of zinc oxide (ZnO), and an oxidation gallium can be used for ITO which is 
the alloy of the tin oxide and indium oxide, and indium oxide as an ingredient. Moreover, cathode 
104 can be formed with the small metal of work functions [ vacuum deposition ], such as Mg:Ag and 
Yb. Moreover, the edge of an anode plate 103 is covered by the insulator 110 which consists of an 
insulating ingredient. 

[0035] Moreover, membrane formation techniques, such as vacuum deposition, the applying method, 
or print processes, can be used for the EL layer 105. Furthermore, what is necessary is just to 
consider as a laminated structure or monolayer structure as structure of the EL layer 105, combining 
freely a hole injection layer, an electron hole transportation layer, a luminous layer, an electronic 
transportation layer, an electronic injection layer, an electron hole blocking layer, and a buffer layer. 
[0036] Moreover, although a well-known organic electroluminescence ingredient can be used for the 
EL layer 105, a macromolecule (polymer) system ingredient may be used and a low-molecular 
(monomer) system ingredient can also be used. Furthermore, the laminating of the film which 
consists of an ingredient of a low-molecular system, and the film which consists of an ingredient of a 
macromolecule system may be carried out, and it may be formed. 

[0037] In addition, this invention can be applied also about the EL panel of not only the EL panel of 
a active-matrix mold but a passive matrix mold. 

[0038] The absorption film 107 is formed so that EL element 106 formed on the substrate 101 may 
be covered completely. The absorption film 107 formed here is continuously formed under inert gas 
ambient atmospheres, such as nitrogen and rare gas, after EL element 106 formation. 
[0039] Furthermore, the closure substrate 102 calls space 109 the field surrounded by the substrate 

101 and the closure substrate 102 here although closure structure was formed of the sealing 
compound 108 which consists of ingredients, such as heat-curing resin and ultraviolet-rays 
hardening resin, and EL element 106 is located in the interior of the space 109 which has inert gas. 
In addition, the location which does not lap with the absorption film is equipped with the sealing 
compound. 

[0040] In drawing 1 (B), the arrow head shows the direction where the light emitted from EL 
element 106 is emitted. That is, as structure of EL element 106, it sees from the EL layer 105, an 
anode plate 103 is formed in a substrate 101 side, and cathode 104 is formed in the closure substrate 

102 side. 

[0041] Although it is possible to carry out the emission direction of light in the direction opposite to 

an arrow head by replacing cathode and an anode plate for the component structure of an EL 

element, since permeability falls as moisture is adsorbed, as for the absorption film 107 used in this 

invention, it is desirable to consider as component structure as shown in drawing 1 (B). 

[0042] In addition, drawing 1 (A) and (B) explain the case where the EL panel of one sheet is formed 

from one substrate. When forming two or more panels from one substrate, it is possible to apply this 

invention. 

[0043] And the absorption film 107 is continuously formed after EL element 106 formation. The 
absorption film 107 formed here is formed with the low metal of a work function. In addition, the 
metal with the low work function in this specification means the metal in which the work function of 
the range of 2.0-4.0eV is shown. 

[0044] Moreover, although the absorption film 107 used by this invention has the desirable 
membrane formation by the vacuum deposition from the point of the membrane formation 
temperature, if processing at low temperature is possible, it is also possible to form membranes using 
a CVD method or a spatter. 

[0045] Next, although the closure will be performed under an inert gas ambient atmosphere if the 
absorption film 107 is formed, as a closure substrate 102 used for the closure, ingredients, such as 
glass, a quartz, plastics (plastic film is also included), and metal (typically stainless steel) ceramics, 
can be used. In addition, as plastics, an FRP (Fiberglass-Reinforced Plastics) plate, a PVF (polyvinyl 
fluoride) film, a Mylar film, polyester film, and an acrylic resin film can be used. 
[0046] This invention can prevent these invading into direct EL element 106, when oxygen, 
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moisture, etc. are mixed in the space formed by the closure of the above-mentioned configuration. 
Preferably, an EL element is sealed by a substrate and the absorption film and it can prevent putting 
an EL element to the ambient atmosphere of space 109 as a result. And it can suppress that EL 
element 106 deteriorates with oxygen or moisture. 
[0047] 

[Example] The example of this invention is explained below. 

[0048] [Example 1] The schematic diagram about the component structure of an EL element used 
when carrying out this invention is shown in drawing 2 . In drawing 2 ,201 is a substrate and can use 
the ingredient of translucency , such as glass and a quartz. Moreover, although 202 is formed by ITO 
which is an anode plate and is the alloy of the tin oxide and indium oxide, it may use for indium 
oxide the compound which mixed 2 - 20% of zinc oxide (ZnO), and the compound which consists of 
a zinc oxide and an oxidation gallium. Moreover, the edge of an anode plate 202 is covered by the 
insulator 214 which consists of an insulating ingredient. 

[0049] Next, the EL layer 207 which has the laminated structure which consists of a hole injection 
layer 203, the electron hole transportation layer 204, a luminous layer 205, and a buffer layer 206 is 
formed. Specifically as a hole injection layer 203, it can form using a copper phthalocyanine (Cu-Pc) 
and PEDOT which is the poly thiophene derivative. 

[0050] In addition, when forming the film with vacuum deposition in using the ingredient of a low- 
molecular system like a copper phthalocyanine, and using the ingredient of a giant-molecule system 
like PEDOT, it is good to use a spin coat method and the ink jet method. Moreover, MTDATA and 
alpha-NPD can be used as an electron hole transportation layer 204. 

[0051] Next, a well-known organic electroluminescence ingredient can be used as a luminous layer 
205, and EL ingredient of a macromolecule system or EL ingredient of a low-molecular system can 
be used. In addition, this example explains the case where the luminous layer which consists of three 
colors of the blue luminous layer which shows the red luminous layer which shows red 
luminescence, the green luminous layer which shows green luminescence, and blue luminescence is 
formed. 

[0052] A red luminous layer can be formed in Alq3 using what doped DCM. In addition, Eu 
complex (what used DCM-1 for Eu (DCM)3 (Phen) and an aluminum kino RIRATO complex 
(Alq3) as a dopant can be used.) Next, a green luminous layer can be made to form by carrying out 
vapor codeposition of CBP and Ir (ppy)3. In addition, in addition to this, an aluminum kino RIRATO 
complex (Alq3) and a benzoquinolinolato beryllium complex (BeBq) can be used. Furthermore, the 
thing using the coumarin 6 and an ingredient called Quinacridone as a dopant is also possible to an 
aluminum kino RIRATO complex (Alq3). And what doped perylene can be used for DPVBi which 
is a JISUCHIRIRU derivative, and the zinc complex and DPVBi which have an azomethine 
compound in a ligand at a blue luminous layer. 

[0053] Moreover, ingredients, such as lithium fluoride (LiF), an aluminum oxide (aluminum 203), 
and lithium acetylacetonate (Liacac), can be used as a buffer layer 206. 
[0054] The laminated structure of the EL layer 207 is completed above. In addition, what is 
necessary is just to form using the applying methods, print processes, etc., such as a spin coat 
method and the ink jet method, that what is necessary is just to form with vacuum deposition when 
the ingredient which forms EL layer is an ingredient of a low-molecular system, when the ingredient 
of a giant-molecule system is used. 

[0055] Next, cathode 208 is formed on the EL layer 207. If it takes that an electron is poured in from 
cathode into consideration, the low metallic material of a work function is required. However, the 
low metal of a work function is unstable in atmospheric air, and oxidation and exfoliation pose a 
problem. Therefore, it is effective to use the alloy (MgAg) made to form by carrying out vapor 
codeposition of magnesium (Mg) and the silver (Ag) at a rate of 9: 1 . Moreover, as a cathode 
material, the alloy of aluminum, a lithium, calcium, and magnesium may be used. Furthermore, it is 
also possible to use an ytterbium (Yb). 

[0056] Moreover, in this example, resistance in cathode was made low and the protection electrode 
209 which consists of silver (Ag) in order to suppress oxidation of cathode is formed. In addition, 
what is necessary is necessarily not to have to prepare a protection electrode and just to prepare it if 
needed. 
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[0057] Next, the barrier film 210 is formed. Here, it is prepared in order for the oxygen and the 
moisture which were absorbed by the absorption film to prevent contacting direct heated cathode. In 
addition, what is necessary is not to surely prepare the barrier film and just to prepare it if needed. In 
addition, what is necessary is just to specifically form, using an insulating material and ingredients, 
such as a copper phthalocyanine, silicon nitride, and oxidation silicon, as an ingredient which forms 
the barrier film. 

[0058] Next, the absorption film 21 1 is formed on the barrier film 210. The small metal of a work 
function is used as absorption film 211. The metal of a work function with this small is for being 
easy to oxidize. Furthermore, that from which the oxide produced by oxidation incorporates 
moisture, and turns into a hydrate is used for the metal used here. Specifically, barium (Ba) can be 
used. It is known that barium will react as follows with oxygen and water. 
[0059] 2Ba+02 ->2B aO [0060] 

BaO+9H20 -> Ba (OH) 2.8H20 [0061] That is, as shown in this formula, barium has the function 
which reacts with oxygen, moisture, etc. which exist in space, and is incorporated. That is, this 
chemical property is used as absorption film. 

[0062] Moreover, as for formation of the EL layer 207, cathode 208, the protection electrode 209, 
the barrier film 210, and the absorption film 21 1, it is desirable to carry out so that neither oxygen 
nor moisture may be contained in the interface. Therefore, after carrying out continuation membrane 
formation of these film under vacuum conditions or forming the EL layer 207 under inert gas 
ambient atmospheres, such as nitrogen and rare gas, it is necessary to prevent from touching oxygen 
and moisture. 

[0063] At this example, the above membrane formation is enabled by using the membrane formation 
equipment of a multi chamber method (cluster tool method). 

[0064] After forming as mentioned above, the closure substrate 213 is stuck on a substrate 201 using 
a sealing compound 212. In this example, ultraviolet-rays hardening resin was used as a sealing 
compound 212. In addition, in this specification, the field surrounded by the substrate 201, the 
closure substrate 213, and the sealing compound 212 is called space 215. 
[0065] As a closure substrate, ingredients, such as glass, a quartz, plastics (plastic film is also 
included), and metal (typically stainless steel) ceramics, can be used. In addition, as plastics, an FRP 
(Fiberglass-Reinforced Plastics) plate, a PVF (polyvinyl fluoride) film, a Mylar film, polyester film, 
and an acrylic resin film can be used. 

[0066] In this example, the brightness obtained about the EL panel which has the closure structure 
mentioned above to the electrical potential difference which impresses the situation of degradation of 
the EL element from the time of panel production to an EL element estimated. In addition, although 
not shown in drawing 2 , the anode plate and cathode of an EL element are electrically connected to 
the external power source, respectively. 

[0067] Moreover, the component configuration of the EL element used for evaluation is as being 
shown below. First, EL layer is formed after forming an anode plate by ITO on a glass substrate. EL 
layer has the laminated structure shown below. 

[0068] After forming a copper phthalocyanine in 20nm thickness, as a hole injection layer as an 
electron hole transportation layer (4, 4\ 4"-tris(3-methylphenylphenylamino) triphenylamine) (it is 
hereafter indicated as "MTDATA") First, 20nm, A 4 and 4 , -bis(N-(l-naphthyl)-N-phenylamino)- 
biphenyl It forms (it is hereafter indicated as "alpha-NPD") in lOnm thickness. Next, as a luminous 
layer Tris (8-quinolinolato)-aluminum It forms (it is hereafter indicated as "Alq3") in 50nm 
thickness, and lithium acetylacetonate (it is hereafter indicated as "Liacac") is formed in 2nm 
thickness as a buffer layer. EL layer is formed of the above. 

[0069] Next, as cathode, Mg:Ag was formed in 150nm thickness and formed Ag as a protection 
electrode on it at 150nm thickness. The thing in which closure structure was made to form the EL 
element formed so far using a glass substrate and ultraviolet-rays hardening resin under nitrogen- 
gas-atmosphere mind is made "with no Ba. n Furthermore, after forming 20nm of copper 
phthalocyanines as barrier film on the protection electrode and forming barium on it at 1500nm 
thickness, the thing in which closure structure was made to form using a glass substrate and 
ultraviolet-rays hardening resin under nitrogen-gas-atmosphere mind was made into "those with Ba." 
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[0070] The result obtained here is shown in drawing 3 . The initial property of the produced EL 
element is made into a production day, and the result of having measured the result measured after 
leaving it on the 1st under the high-humidity/temperature condition of the temperature of 60 degrees 
C and 95% of humidity one day after after leaving it on the 2nd is shown as two days after. In 
addition, driver voltage here is 7V. 

[0071] From the result of drawing 3 , to brightness falling a little after one day, and the EL element 
of "having no Ba" decreasing by 1000 candelas or more two days after, even if the EL element "with 
Ba" is two days after, the reduction in brightness is hardly seen. 

[0072] Furthermore, about the EL element observed here, the photograph of the EL element of 
"having no Ba" is shown in drawing 1 1 , and the photograph of an EL element "with Ba" is shown in 
drawing 12 . In addition, about drawing 1 1 and drawing 12 , all show the situation of the EL element 
immediately after production to (A), and the situation of the EL element after leaving it in a high- 
humidity/temperature condition in (B) for one day, and after leaving it in (C) for two days is shown, 
respectively. 

[0073] In drawing 1 1 , signs that the EL element of "having no Ba" has already deteriorated one day 
after are checked. On the other hand, one day after, as for the EL element "with Ba", the situation of 
degradation is not seen. [ of drawing 12 ] Although the signs of degradation are seen a little two days 
after, it turns out that degradation of an EL element becomes [ the direction of an EL element "with 
Ba" ] slow. Therefore, it was checked by forming the absorption film which consists of barium that 
degradation of an EL element is suppressed. 

[0074] [Example 2] Next, this example explains the case where this invention is used for the 
luminescence equipment of a active-matrix mold. First, TFT (the n channel mold TFT and p channel 
mold TFT) of the drive circuit prepared around a picture element part and a picture element part on 
the same substrate is produced to coincidence, and drawing 4 - drawing 7 are used and explained to a 
detail about how to form even an EL element further. 

[0075] First, the substrate 300 which consists of glass, such as barium borosilicate glass represented 
with this example by #7059 glass of Corning, Inc., #1737 glass, etc. or alumino borosilicate glass, is 
used. In addition, if it is the substrate which has translucency as a substrate 300, it will not be 
limited, but a quartz substrate may be used. Moreover, the plastic plate which has the thermal 
resistance which can bear the processing temperature of this example may be used. 
[0076] Subsequently, the substrate film 301 which consists of insulator layers, such as oxidation 
silicon film, a silicon nitride film, or an oxidation silicon nitride film, is formed on a substrate 300. 
Although two-layer structure is used as substrate film 301 in this example, the structure which 
carried out the laminating the monolayer of said insulator layer or more than two-layer may be used. 
10-200nm (preferably 50-100nm) formation of the oxidation silicon nitride film formed considering 
SiH4, NH3, and N20 as reactant gas, using plasma-CVD method as eye much more 301 of substrate 
film 301 a is carried out. In this example, oxidation silicon nitride film of 50nm of thickness 301a 
(presentation ratio Si= 32%, 0= 27%, N= 24%, H= 17%) was formed. Subsequently, laminating 
formation of the oxidation silicon nitride film 301b formed considering SiH4 and N20 as reactant 
gas is carried out at the thickness of 50-200nm (preferably 100-150nm), using a plasma-CVD 
method as [ of the substrate film 301 ] a NI layer. In this example, oxidation silicon nitride film of 
lOOnm of thickness 301b (presentation ratio Si= 32%, 0= 59%, N= 7%, H= 2%) was formed. 
[0077] Subsequently, the semi-conductor layers 302-306 are formed on the substrate film 301. 
Patterning of the crystalline substance semi-conductor film obtained by performing well-known 
crystallization processings (the heat crystallizing method using the catalyst of the laser crystallizing 
method, the heat crystallizing method, or nickel etc.) is carried out to a desired configuration, and the 
semi-conductor layers 302-306 form it, after forming the semi-conductor film which has amorphous 
structure with well-known means (LPCVD a spatter, law or a plasma-CVD method, etc.). The 
thickness of these semi-conductor layers 302-306 is formed by the thickness of 25-80nm (preferably 
30-60nm). Although there is no limitation in the ingredient of the crystalline substance semi- 
conductor film, it is good to form preferably with silicon (silicon) or a silicon germanium (SiXGel- 
X (X=0.000 1-0.02)) alloy. After forming the 55nm amorphous silicon film using a plasma-CVD 
method, the solution containing nickel was made to hold on the amorphous silicon film in this 
example. After performing dehydrogenation (500 degrees C, 1 hour) on this amorphous silicon film, 
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heat crystallization (550 degrees C, 4 hours) was performed, laser annealing processing for 
improving crystallization further was performed, and the crystalline substance silicon film was 
formed. And the semi-conductor layers 302-306 were formed by patterning processing according 
this crystalline substance silicon film to the photolithography method. 

[0078] Moreover, after forming the semi-conductor layers 302-306, in order to control the threshold 
of TFT, a minute amount impurity element (boron or Lynn) may be doped. 
[0079] Moreover, when producing the crystalline substance semi-conductor film by the laser 
crystallizing method, the excimer laser of a pulse oscillation mold or a continuation luminescence 
mold, and an YAG laser and YV04 laser can be used. When using such laser, it is good to use the 
approach of condensing to a line the laser light emitted from the laser oscillation machine by optical 
system, and irradiating the semi-conductor film. Although an operation person makes **** selection, 
the conditions of crystallization are made into the pulse oscillation frequency of 300Hz when using 
an excimer laser, and make a laser energy consistency 100 - 400 mJ/cm2 (typically 200 - 300 
mJ/cm2). Moreover, it is good to consider as the pulse oscillation frequency of 30-300Hz using the 
2nd higher harmonic, in using an YAG laser, and to make a laser energy consistency into 300 - 600 
mJ/cm2 (typically 350 - 500 mJ/cm2). and width of face of 100-1000 micrometers, for example, the 
laser light which condensed to the line by 400 micrometers, - the whole substrate surface — crossing 
- irradiating ~ the line at this time — what is necessary is just to perform the rate of superposition of 
laser light (rate of overlap) as 50 - 90% 

[0080] Subsequently, wrap gate dielectric film 307 is formed for the semi-conductor layers 302-306. 
Gate dielectric film 307 is formed using a plasma-CVD method or a spatter by the insulator layer 
which sets thickness to 40-1 5 Onm, and contains silicon. At this example, it formed by the thickness 
of 1 lOnm by the plasma-CVD method the oxidation silicon nitride film (presentation ratio Si= 32%, 
0= 59%, N= 7%, H= 2%). Of course, gate dielectric film is not limited to an oxidation silicon nitride 
film, and may use the insulator layer containing other silicon as a monolayer or a laminated 
structure. 

[0081] Moreover, when using the oxidation silicon film, TEOS (Tetraethyl Orthosilicate) and 02 can 
be mixed by the plasma-CVD method, and it can consider as the reaction pressure of 40Pa, and the 
substrate temperature of 300-400 degrees C, it can be made to be able to discharge by RF 
(13.56MHz) power flux density 0.5 - 0.8 W/cm2, and can form. Thus, the oxidation silicon film 
produced can acquire a property good as gate dielectric film by 400-500-degree C heat annealing 
after that. 

[0082] Subsequently, as shown in drawing 4 (A), laminating formation of the 1st electric conduction 
film 308 of 20-100nm of thickness and the 2nd electric conduction film 309 of 100-400nm of 
thickness is carried out on gate dielectric film 307. In this example, laminating formation of the 2nd 
electric conduction film 309 which consists of the 1st electric conduction film 308 which consists of 
TaN film of 30nm of thickness, and W film of 370nm of thickness was carried out. The TaN film 
was formed by the spatter and carried out the spatter within the ambient atmosphere containing 
nitrogen using the target of Ta. Moreover, W film was formed by the spatter which used the target of 
W. In addition, it can also form with the heat CVD method using 6 tungsten fluoride (WF6). 
Anyway, in order to use it as a gate electrode, it is necessary to attain low resistance-ization, and as 
for the resistivity of W film, it is desirable to make it 20 or less microomegacm. In W film, although 
W film can attain low resistivity-ization by enlarging crystal grain, when there are many impurity 
elements, such as oxygen, crystallization is checked and forms it into high resistance. Therefore, in 
this example, it is the spatter which used the target of W (99.9999% of purity) of a high grade, and 
resistivity 9 - 20microomegacm were able to be realized by considering enough and forming W film 
so that there may be no mixing of the impurity out of a gaseous phase further at the time of 
membrane formation. 

[0083] In addition, in this example, although TaN and the 2nd electric conduction film 309 were set 
to W for the 1st electric conduction film 308, it is not limited especially but the element with which 
all were chosen from Ta, W, Ti, Mo, aluminum, Cu, Cr, and Nd, or said element may be formed with 
the alloy ingredient or compound ingredient used as a principal component. Moreover, the semi- 
conductor film represented by the polycrystal silicon film which doped impurity elements, such as 
Lynn, may be used. Moreover, the alloy which consists of Ag, Pd, and Cu may be used. Moreover, 
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form the 1 st electric conduction film by the tantalum (Ta) film, and use the 2nd electric conduction 
film as W film, and it is combined. Form the 1st electric conduction film by the titanium nitride 
(TiN) film, and use the 2nd electric conduction film as W film, and it is combined. It is good also as 
a combination which forms the 1st electric conduction film by the tantalum nitride (TaN) film, and 
uses the 2nd electric conduction film as aluminum film and which combines, forms the 1 st electric 
conduction film by the tantalum nitride (TaN) film, and uses the 2nd electric conduction film as Cu 
film. 

[0084] Next, 1st etching processing for forming the masks 310-314 which consist of a resist using 
the photolithography method, as shown in drawing 4 (B), and forming an electrode and wiring is 
performed. The 1st etching processing performs on the 1st and 2nd etching conditions. In this 
example, it etched by using CF4, and C12 and 02 for the gas for etching, setting each gas stream 
quantitative ratio to 25/25/10 (seem), using the ICP (Inductively Coupled Plasma: inductive-coupling 
mold plasma) etching method as 1st etching condition, supplying RF (13.56MHz) power of 500W to 
the electrode of a coil mold by the pressure of IPa, and generating the plasma. Here, the dry etching 
system (Model E645-**ICP) which used ICP by Matsushita Electric Industrial Co., Ltd. was used. 
RF (13.56MHz) power of 150W is supplied also to a substrate side (sample stage), and a negative 
auto-bias electrical potential difference is impressed substantially. W film is etched according to this 
1st etching condition, and the edge of the 1st conductive layer is made into a taper configuration. 
Etch rates [ as opposed to 200.39 nm/min and TaN in the etch rate to W in the 1st etching condition ] 
are 80.32 nm/min, and the selection ratio of W to TaN is about 2.5. Moreover, the taper angle of W 
becomes about 26 degrees according to this 1 st etching condition. 

[0085] Then, as shown in drawing 4 (B), it changed into the 2nd etching condition, without 
removing the masks 310-314 which consist of a resist, and CF4 and C12 were used for the gas for 
etching, each quantity-of-gas-flow ratio was made into 30/30 (seem), RF (13.56MHz) power of 
500W was supplied to the electrode of a coil mold by the pressure of IPa, the plasma was generated, 
and etching for about 30 seconds was performed. RF (13.56MHz) power of 20W is supplied also to a 
substrate side (sample stage), and a negative auto-bias electrical potential difference is impressed 
substantially. On the 2nd etching condition which mixed CF4 and C12, W film and the TaN film are 
etched to the same extent. Etch rates [ as opposed to 58.97 nm/min and TaN in the etch rate to W in 
the 2nd etching condition ] are 66.43 nm/min. In addition, in order to etch without leaving residue on 
gate dielectric film, it is good to make etching time increase at about 10 - 20% of a rate. 
[0086] In etching processing of the above 1st, the edge of the 1st conductive layer and the 2nd 
conductive layer serves as a taper configuration according to the effectiveness of the bias voltage 
impressed to a substrate side by having been suitable in the configuration of the mask which consists 
of a resist. What is necessary is just to make the include angle of this taper section into 15-45 
degrees. In this way, the conductive layers 315-319 (the 1st conductive layers 315a-319a and 2nd 
conductive layer 31 5b-3 19b) of the 1st configuration which consists of the 1st conductive layer and 
2nd conductive layer by 1st etching processing are formed. 320 is gate dielectric film and the field 
which about 20-50nm of fields which are not covered by the conductive layers 315-319 of the 1st 
configuration was etched, and became thin is formed. 

[0087] And 1st doping processing is performed without removing the mask which consists of a 
resist, and the impurity element which gives n mold to a semi-conductor layer is added ( drawing 4 
(B)). What is necessary is just to perform doping processing with the ion doping method or ion- 
implantation. The conditions of the ion doping method make a dose 1x1013-5x1015 atoms/cm2, 
and perform acceleration voltage as 60-100keV. In this example, the dose was made into 1.5x1015 
atoms/cm2, and acceleration voltage was performed as 80keV(s). the element which belongs to 15 
groups as an impurity element which gives n mold - typical - Lynn — although (P) or arsenic (As) 
is used - here - Lynn - (P) was used. In this case, it becomes a mask to the impurity element with 
which conductive layers 315-319 give n mold, and the high concentration impurity ranges 321-325 
are formed in self align. In the high concentration impurity ranges 321-325, the impurity element 
which gives n mold by the density range of 1x1020 - 1x1021 atoms/cm3 is added. 
[0088] Subsequently, 2nd etching processing is performed, without removing the mask which 
consists of a resist as shown in drawing 4 (C). Here, it etched by using CF4, and C12 and 02 for the 
gas for etching, setting each gas stream quantitative ratio to 20/20/20 (seem), supplying RF 
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(13.56MHz) power of 500W to the electrode of a coil mold by the pressure of lPa, and generating 
the plasma. RF (13.56MHz) power of 20W is supplied also to a substrate side (sample stage), and a 
negative auto-bias electrical potential difference is impressed substantially. Etch rates [ as opposed to 
124.62 nm/min and TaN in the etch rate to W in the 2nd etching processing ] are 20.67 nm/min, and 
the selection ratio of W to TaN is 6.05. Therefore, W film is etched alternatively. The taper angle of 
W became 70 degrees by this 2nd etching. The 2nd conductive layer 330b-330b is formed by this 
2nd etching processing. On the other hand, the 1st conductive layer 31 5a-3 19a is hardly etched, but 
forms the 1st conductive layer 330a-334a. 

[0089] Subsequently, 2nd doping processing is performed. Doping uses the 2nd conductive layer 
330b-334b as a mask to an impurity element, and it dopes it so that an impurity element may be 
added by the semi-conductor layer of the taper section lower part in the 1st conductive layer. In this 
example, a dose 1.5x1014, current density 0.5microA, and acceleration voltage 90keV performed 
plasma doping, using P (Lynn) as an impurity element. In this way, the low concentration impurity 
ranges 340-344 which lap with the 1st conductive layer are formed in self align. The concentration 
of Lynn (P) added to these low concentration impurity ranges 340-344 is 1x1017 - 5x1018 
atoms/cm3, and has the loose concentration gradient according to the thickness of the taper section in 
the 1st conductive layer. In addition, in the semi-conductor layer which laps with the taper section of 
the 1st conductive layer, although high impurity concentration is low a little toward the edge of the 
taper section in the 1st conductive layer to the inside, it is almost comparable concentration. 
Moreover, an impurity element is added by the high concentration impurity ranges 321-325, and the 
high concentration impurity ranges 345-349 are formed. 

[0090] Subsequently, as shown in drawing 5 (B), after removing the mask which consists of a resist, 
3rd etching processing is performed using the photolithography method. In this 3rd etching 
processing, the taper section of the 1st conductive layer is etched partially, and it is carried out in 
order to make it the configuration which laps with the 2nd conductive layer. However, the mask 
which consists of a resist (350 351) as shown in drawing 5 (B) is formed in the field which does not 
perform 3rd etching. 

[0091] Using C12 and SF6 as etching gas, the etching conditions in the 3rd etching processing make 
each gas stream quantitative ratio 10/50 (seem), and perform it using the ICP etching method like the 
1st and 2nd etching. In addition, the etch rate to TaN in the 3rd etching processing is 1 1 1.2 nm/min, 
and the etch rate to gate dielectric film is 12.8 nm/min. 

[0092] In this example, it etched by supplying RF (13.56MHz) power of 500W to the electrode of a 
coil mold by the pressure of 4 .3Pa, and generating the plasma. RF (13.56MHz) power of 10W is * 
supplied also to a substrate side (sample stage), and a negative auto-bias electrical potential 
difference is impressed substantially. Of the above, the 1 st conductive layer 352a-354a is formed. 
[0093] Of the 3rd above-mentioned etching, the impurity ranges (LDD field) 355-357 which do not 
lap with the 1st conductive layer 352a-354a are formed. In addition, impurity ranges (GOLD field) 
340 and 342 have lapped with the 1st conductive layer 330a and 332a. 

[0094] Moreover, finally the electrode which the electrode formed by 1st conductive layer 330a and 
2nd conductive layer 330b finally turned into a gate electrode of the n channel mold TFT of a drive 
circuit, and was formed by 1st conductive layer 352a and 2nd conductive layer 352b turns into a gate 
electrode of the p channel mold TFT of a drive circuit. 

[0095] Similarly finally the electrode formed by 1st conductive layer 353a and 2nd conductive layer 
353b turns into a gate electrode of the n channel mold TFT of a picture element part, and, finally the 
electrode formed by 1st conductive layer 354a and 2nd conductive layer 354b turns into a gate 
electrode of the p channel mold TFT of a picture element part. Finally the electrode furthermore 
formed by 1st conductive layer 332a and 2nd conductive layer 332b turns into one electrode of the 
capacitor (retention volume) of a picture element part. 

[0096] thus, this example could form in coincidence the impurity ranges (LDD field) 355-357 which 
do not lap with the 1st conductive layer 352a-354a, and the impurity ranges (GOLD field) 340 and 
342 which lap with the 1st conductive layer 330a and 332a, and embraced the TFT property - it 
makes and a part injury is attained. 

[0097] Next, after removing the masks 350 and 351 which consist of a resist, etching processing of 
the gate dielectric film 320 is carried out. Etching processing here uses CHF3 for etching gas, and is 
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performed using a reactive-ion-etching method (the RIE method). At this example, 4th etching 
processing was performed by the chamber pressure of 6.7Pa, RF power 800 W, and CHF3 quantity- 
of-gas-flow 35sccm. Thereby, a part of high concentration impurity ranges 345-349 are exposed, and 
insulator layers 360-364 are formed. 

[0098] Subsequently, the masks 365 and 366 which newly consist of a resist are formed, and 3rd 
doping processing is performed. By this 3rd doping processing, the barrier layer of the p channel 
mold TFT is formed ( drawing 5 (C)). The 1st conductive layer 352a, 332a, and 354a is used as a 
mask to an impurity element, the impurity element which gives p mold is added, and an impurity 
range is formed in self align. 

[0099] In this example, impurity ranges 370-375 are formed by the ion doping method for having 
used diboron hexahydride (B-2 H6). Although Lynn is added by concentration different, respectively 
by the 1st doping processing and the 2nd doping processing in impurity ranges 370-375, in order to 
function as the source field and drain field of the p channel mold TFT by carrying out doping 
processing so that the concentration of the impurity element which gives p mold also in which the 
field may serve as 2x1020 - 2x1021 atoms/cm3, a problem is not produced at all. 
[0100] An impurity range is formed in each semi-conductor layer at the process to the above. In 
addition, by this example, after etching gate dielectric film, how to dope an impurity (boron) was 
shown, but an impurity may be doped, without etching gate dielectric film, and an impurity may be 
doped before etching gate dielectric film. 

[0101] Subsequently, as the masks 365 and 366 which consist of a resist are removed and it is shown 
in drawing 6 (A), the 1st interlay er insulation film 376 is formed. It forms by the insulator layer 
which sets thickness to 100-200nm, and contains silicon, using a plasma-CVD method or a spatter as 
this 1st interlayer insulation film 376. In this example, the oxidation silicon nitride film of 150nm of 
thickness was formed by the plasma-CVD method. Of course, the 1st interlayer insulation film 376 
is not limited to an oxidation silicon nitride film, and may use the insulator layer containing other 
silicon as a monolayer or a laminated structure. 

[0102] Subsequently, the process which carries out activation of the impurity element added by each 
semi-conductor layer is performed. This activation process is performed by the heat annealing 
method for using a furnace annealing furnace. As a heat annealing method, the oxygen density 
performed 1 ppm or less of activation by 550 degrees C and heat treatment of 4 hours at this example 
that what is necessary is just to perform 400-700 degrees C at 500-550 degrees C typically in 
nitrogen-gas-atmosphere mind 0. 1 ppm or less preferably. In addition, the laser annealing method or 
the rapid thermal annealing method (RTA law) other than the heat annealing method is applicable. 
[0103] In addition, in this example, gettering is carried out to the impurity range (345, 348, 370, 372, 
374) where the nickel used as a catalyst at the above-mentioned activation and coincidence on the 
occasion of crystallization includes high-concentration Lynn, and the nickel concentration in the 
semi-conductor layer which mainly serves as a channel formation field is reduced. Thus, an OFF 
state current value falls, high electric field effect mobility is obtained from crystallinity being good, 
and TFT which has the produced channel formation field can attain a good property. 
[0104] Moreover, activation may be performed before forming the 1st interlayer insulation film. 
However, when the used wiring material is weak with heat, it is desirable to perform activation, after 
forming an interlayer insulation film (the insulator layer which uses silicon as a principal component, 
for example, a silicon nitride film), in order to protect wiring etc. like this example. 
[0105] In addition, after performing activation, doping processing may be performed, and the 1st 
interlayer insulation film may be made to form. 

[0106] Furthermore, in the ambient atmosphere containing 3 - 100% of hydrogen, heat treatment of 1 
- 12 hours is performed at 300-550 degrees C, and the process which hydrogenates a semi-conductor 
layer is performed. In this example, 410 degrees C and heat treatment of 1 hour were performed for 
hydrogen in about 3% of nitrogen-gas-atmosphere mind to include. This process is a process which 
carries out termination of the dangling bond of a semi-conductor layer by the hydrogen contained in 
an interlayer insulation film. As other means of hydrogenation, plasma hydrogenation (the hydrogen 
excited by the plasma is used) may be performed. 

[0107] Moreover, when using the laser annealing method as activation, after performing the above- 
mentioned hydrogenation, it is desirable to irradiate laser light, such as an excimer laser and an YAG 
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laser. 

[0108] Subsequently, as shown in drawing 6 (B), the 2nd interlayer insulation film 380 which 
consists of an organic insulating material ingredient is formed on the 1st interlayer insulation film 
376. In this example, the acrylic resin film of 1.6 micrometers of thickness was formed. 
Subsequently, patterning for forming the contact hole which arrives at each impurity ranges 345, 
348, 370, 372, and 374 is performed. 

[0109] The film which consists of an insulating material containing silicon or organic resin as the 
2nd interlayer insulation film 380 is used. As an insulating material containing silicon, oxidation 
silicon, silicon nitride, and oxidation silicon nitride can be used, and polyimide, a polyamide, an 
acrylic, BCB (benz-cyclo-butene), etc. can be used as organic resin. 

[0110] In this example, the oxidation silicon nitride film formed by the plasma-CVD method was 
formed, in addition — as the thickness of an oxidation silicon nitride film — desirable — 1-5 
micrometers (still more preferably 2-4 micrometers) ~ then, it is good. The oxidation silicon nitride 
film is effective when suppressing degradation of an EL element, since there is little moisture 
contained in the film itself. Moreover, although dry etching or wet etching can be used for formation 
of a contact hole, considering the problem of the electrostatic discharge at the time of etching, it is 
desirable to use the wet etching method. 

[0111] Furthermore, in formation of a contact hole here, in order to etch the 1st interlayer insulation 
film 376 and the 2nd interlayer insulation film 380 into coincidence, as for the ingredient which 
considering the configuration of a contact hole forms the 2nd interlayer insulation film 380, it is 
desirable to use what has an etch rate quicker than the ingredient which forms the 1st interlayer 
insulation film 376. 

[01 12] And the wiring 381-388 electrically connected with each impurity ranges 345, 348, 370, 372, 
and 374, respectively is formed. And although patterning of the cascade screen of Ti film of 50nm of 
thickness and the alloy film (alloy film of aluminum and Ti) of 500nm of thickness is carried out and 
it is formed, other electric conduction film may be used. 

[0113] Subsequently, the pixel electrode 389 is formed by forming and carrying out patterning of the 
transparence electric conduction film by the thickness of 80-120nm on it ( drawing 6 (B)). In 
addition, in this example, the transparence electric conduction film which mixed the zinc oxide 
(ZnO) of 2-20 [%] is used for the indium oxide tin (ITO) film or indium oxide as a pixel electrode. 
[01 14] Moreover, the drain field of TFT for current control and electric connection are formed by 
forming the pixel electrode 389 in piles in contact with the drain wiring 387. 
[01 15] Next, as shown in drawing 7 , the insulator layer (this example oxidation silicon film) 
containing silicon is formed in the thickness of 500 [nm], opening is formed in the location 
corresponding to the pixel electrode 389, and the 3rd interlayer insulation film 390 which functions 
as a bank is formed. In case opening is formed, it can consider as the side attachment wall of a taper 
configuration easily by using the wet etching method. Since degradation of EL layer resulting from 
the level difference of a side attachment wall will pose a remarkable problem if the side attachment 
wall of opening is not fully gently-sloping, cautions are required. 

[01 16] In addition, in this example, although the film which consists of oxidation silicon as the 3rd 
interlayer insulation film 390 is used, depending on the case, organic resin film, such as polyimide, a 
polyamide, an acrylic, and BCB (benz-cyclo-butene), can also be used. 

[0117] Next, as shown in drawing 7 , the EL layer 391 is formed with vacuum deposition. Here, an 
example of the EL layer 391 formed in this invention is shown. 

[0118] First, after forming a copper phthalocyanine (it is hereafter indicated as "Cu-Pc") as a hole 
injection layer on the pixel electrode (anode plate) 389 at 20nm thickness, what carried out lOnmnm 
formation of 20nm and alpha-NPD for MTDATA as an electron hole transportation layer, formed 
Alq3 in 50nm thickness as a luminous layer after that, and formed Liacac in 2nm thickness as a 
buffer layer further was used. The EL layer 391 is formed of the above. 

[0119] In addition, a well-known ingredient can be used as an ingredient which forms the EL layer 
391. Although 4 layer structures which consist of a hole injection layer, an electron hole 
transportation layer (Hole transporting layer), a luminous layer (Emitting layer), and an electronic 
transportation layer are used as the EL layer 391 in this example, an electronic injection layer can 
also be formed further and the structure where either other than a luminous layer is missing is also 
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possible. Thus, various examples are already reported and combination may use which the 
configuration. 

[0120] Next, cathode (Mg:Ag electrode) 392 and the protection electrode 394 are formed with 
vacuum deposition. It is desirable to precede to form the EL layer 391 and cathode 392 at this time, 
to heat-treat to the pixel electrode 389, and to remove moisture completely. In addition, although a 
Mg:Ag electrode is used as cathode of an EL element in this example, other well-known ingredients 
may be used. 

[0121] moreover, the protection electrode 394 is formed in order to prevent degradation of cathode 
392 and to lower the membrane resistance of cathode, and it uses aluminum as a principal 
component - low - a metal membrane [****] is typical. Of course, other ingredients are sufficient. 
Moreover, what is necessary is not to necessarily prepare this metal membrane and just to prepare it 
if needed. 

[0122] Furthermore, the barrier film 395 is formed. This is for preventing the oxygen or the moisture 
caught by the absorption film prepared behind contacting cathode and a protection electrode, and 
directly. In addition, in this example, the insulator layer which consists of Cu-Pc was used as barrier 
film. 

[0123] In addition, what is necessary is just to set to 80-200 [nm] (typically 100-150 [nm]) thickness 
whose thickness of the EL layer 391 is 10-400 [nm] (typically 60-150 [nm]), and cathode 392. 
[0124] Next, the absorption film 396 is formed so that EL element 393, the protection electrode 394, 
and the barrier film 395 may be covered. As absorption film 396, the low metal of the work function 
which has absorptivity used barium by this example desirably, in addition, the thickness of the 
absorption film 396 - 1-3 [mum] (typically 1.5-2 [mum]) - then, it is good. 

[0125] Moreover, since EL element 393 is weak for oxygen and moisture, it is desirable to process 
continuously from EL layer 391 formation to formation of the absorption film 396. 
[0126] Furthermore, in this example, in order to raise the adhesion of the sealing compound which it 
has between closure substrates in the case of the closure, it considered as the structure of forming the 
passivation film 397 which consists of insulator layers, such as a nitride and an oxide film, on the 
absorption film 396. However, what is necessary is not to necessarily form this passivation film 397 
and just to prepare it if needed. 

[0127] In this way, structure as shown in drawing 7 is completed. In this specification, what was 
produced to structure as shown in drawing 7 is called EL substrate. 

[0128] In addition, in this example, although the configuration of using the p channel mold TFT for 
TFT503 for switching at the n channel mold^TFT and TFT504 for current control was shown since it 
became inferior-surface-of-tongue outgoing radiation from the component configuration of EL 
element 393, it does not pass over this example in one desirable gestalt, and it does not need to be 
restricted to this. Moreover, 400-403 are channel fields and, for an n channel TFT and 502, as for a 
capacitor and 506, a p channel TFT and 505 are [ 501 / a drive circuit and 507 ] picture element 
parts. 

[0129] In addition, the driver voltages of TFT used in this example are 1.2-10V, and are 2.5-5.5V 
preferably. 

[0130] Next, EL substrate shown in drawing 7 is explained using drawing 8 about how to close with 
a closure substrate and complete as an EL panel. 

[0131] The plan of the EL panel with which drawing 8 (A) closed EL substrate, and drawing 8 (B) 
are the sectional views which cut drawing 8 (A) by A- A. As for a source side drive circuit and 802, 
801 shown by the dotted line is [ a picture element part and 803 ] gate side drive circuits. Moreover, 
804 is a closure substrate, 805 is a sealant, and the inside surrounded by the sealant 805 has become 
space 807. 

[0132] In addition, a video signal and a clock signal are received from FPC (flexible print circuit)809 
used as an external input terminal with wiring (not shown) for transmitting the signal inputted into 
the source side drive circuit 801 and the gate side drive circuit 803. In addition, although the 
condition that FPC was connected to the EL panel here is shown, IC (integrated circuit) calls 
luminescence equipment the module mounted directly in this specification through FPC. 
[0133] Next, cross-section structure is explained using drawing 8 (B). The picture element part 802 
and the gate side drive circuit 803 are formed above the substrate 810, and a picture element part 802 
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is formed of two or more pixels containing the pixel electrode 812 electrically connected to TFT81 1 
for current control, and its drain. Moreover, the gate side drive circuit 803 is formed using the 
CMOS circuit (refer to drawing 7 ) which combined the n channel mold TFT813 and the p channel 
moldTFT814. 

[0134] The pixel electrode 812 functions as an anode plate. Moreover, after bank 815 is formed in 
the both ends of the pixel electrode 812, the EL layer 816 and cathode 817 are formed on the pixel 
electrode 812, and EL element 818 is formed. 

[0135] In addition, cathode 817 functions as wiring common to all pixels, and is electrically 
connected to FPC809 via the connection wiring 808. 

[0136] Next, the barrier film 819 and the absorption film 820 are continuously formed so that EL 
element 818 may be covered. In addition, the barrier film 819 formed here is for avoiding that the 
oxygen absorbed with the absorption film 820 and moisture contact direct heated cathode 817. It is 
also for preventing a direct pressure joining EL element 818 by the weight produced when the 
absorption film 820 furthermore absorbs oxygen and moisture. Therefore, as an ingredient which 
forms the barrier film 819, an insulating ingredient is desirable and ingredients, such as silicon 
nitride and oxidation silicon, are suitable. 

[0137] Moreover, the small metal of a work function is used as absorption film 820. The metal of a 
work function with this small is for being easy to oxidize. Furthermore, that in which the oxide 
produced by oxidation incorporates moisture and forms a hydrate is used for the metal used here. 
Specifically, barium (Ba) can be used. 

[0138] The passivation film 821 is formed after absorption film 820 formation. This is for preventing 
forming a sealing compound 805 directly on the connection wiring 808. Thereby, the adhesion of a 
sealing compound 805 can be raised. 

[0139] In addition, the closure substrate 804 which consists of glass by the sealing compound 805 is 
stuck. In addition, it is desirable to use ultraviolet-rays hardening resin and thermosetting resin as a 
sealing compound 805. Moreover, in order to secure spacing of the closure substrate 804 and EL 
element 818 if needed, the spacer which consists of resin film may be formed. The space 807 inside 
a sealing compound 805 is filled up with inert gas, such as nitrogen and rare gas. Moreover, as for a 
sealing compound 805, it is desirable that it is the ingredient which penetrates neither moisture nor 
oxygen as much as possible. 

[0140] By enclosing an EL element with space 807 with the above structures, an EL element can be 
completely intercepted from the outside and degradation of the EL element by the moisture and 
oxygen which invade from the outside can be prevented. Therefore, reliable luminescence equipment. 
can be obtained. 

[0141] In addition, it combines with any configuration of an example 1 freely, and the configuration 
of this example can be carried out. 

[0142] [Example 3] This example explains the case where this invention is used for the 
luminescence equipment of a passive matrix mold (passive-matrix mold). Drawing 9 is used for 
explanation. In drawing 9 , the substrate with which 1001 consists of glass, and 1002 are anode 
plates which consist of electric conduction film of translucency. In this example, the compound of 
indium oxide and a zinc oxide is formed by the sputtering method as an anode plate 1002. In 
addition, although not illustrated in drawin g 9 , two or more anode plates 1002 are arranged in the 
shape of a stripe in the direction parallel to space. Bank 1003 is formed so that between anode plates 
1002 may furthermore be filled. 

[0143] Moreover, the cathode 1006 arranged in the shape of a stripe is formed in the direction 
perpendicular to space. 

[0144] Next, it forms with the vacuum deposition which showed the EL layers 1004a-1004c which 
consist of an EL ingredient in the example 1. In addition, EL layer to which 1004a emits light in red, 
EL layer in which 1004b emits light green, and 1004c are EL layers which emit light blue. The 
organic electroluminescence ingredient to be used should just use the same thing as an example 1. 
Since these EL layers are formed along the slot which bank 1003 forms, they are formed in the 
direction perpendicular to space in the shape of a stripe. 

[0145] By carrying out this example, the pixel of three colors of red, green, and blue is formed in the 
shape of a stripe on a substrate. In addition, the colors of a pixel do not necessarily need to be three 
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colors and may be Isshiki or a two color. Moreover, a color is not restricted to red, green, and blue 
and other colors in which things to color, such as yellow, Orange, and gray, are possible may be used 
for it. 

[0146] As an approach of forming EL layer, only EL layer which emits light in red is first formed 
using a metal mask, and after shifting a metal mask next and making it move to the next pixel train, 
EL layer which emits light green is made to form. Furthermore, after moving a metal mask to the 
next pixel train, EL layer which emits light blue is made to form, and EL layer of the shape of a 
stripe which consists of red, green, and blue is formed. 

[0147] In addition, the luminous layer of the same color may be formed a single tier every, and may 
be formed in coincidence. 

[0148] Moreover, as for a mutual distance (D) of the pixel which adjoins each other in the shape of 
[ of the same color ] Rhine, it is desirable at this time to consider as 5 or more (preferably 1 0 or more 
times) times of the thickness (t) of EL layer. This is because the problem of a cross talk may occur 
between pixels in D< 5t. In addition, since a high definition image is no longer obtained even if 
distance (D) separates too much, it is desirable to be referred to as 5 t<D<50t (preferably 10 
t<D<35t). 

[0149] Moreover, a bank may be horizontally formed in the shape of a stripe to space, and EL layer 
which emits light in red, EL layer which emits light green, and EL layer which emits light blue may 
be formed in the respectively same horizontal direction. 

[0150] a mutual distance (D) of the pixel which adjoins each other in the shape of [ of the same 
color ] Rhine also in this case ~ the thickness (t) of EL layer — it is good to be referred to as 5 
t<D<50t (preferably 10 t<D<35t) still more preferably 5 or more (preferably 10 or more times) 
times. 

[0151] It becomes controllable [ a membrane formation location ] by forming EL layer using a metal 
mask as mentioned above. 

[0152] Then, although not illustrated in drawing 9 , it is arranged in the shape of a stripe so that the 
direction where two or more cathode and a protection electrode are perpendicular to space may turn 
into a longitudinal direction and it may intersect perpendicularly with an anode plate 1002. In 
addition, in this example, cathode 1005 consists of MgAg, and the protection electrode 1006 consists 
of aluminium alloy film, and it forms it with vacuum deposition, respectively. Moreover, although 
not illustrated, wiring is pulled out to the part in which FPC is attached behind so that an electrical 
potential difference predetermined in the protection electrode 1006 may be added. 
[0153] An EL element is formed on a substrate 1001 as mentioned above. In addition, in this ~ - 
example, since the lower electrode is the anode plate of translucency, the light generated in the EL 
layers 1004a- 1004c is emitted to an inferior surface of tongue (substrate 1001). However, it can have 
structure of an EL element reversely and a lower electrode can also be used as the cathode of 
protection-from-light nature. In that case, the light generated in the EL layers 1004a- 1004c will be 
emitted to a top face (it is the opposite side in a substrate 1001). 

[0154] After forming the protection electrode 1006, the barrier film 1307 which consists of an 
insulating material is formed. Although it is good to use inorganic materials, such as silicon nitride, 
oxidation silicon, and carbon (specifically DLC film), and can form with a plasma-CVD method, the 
sputtering method, or vacuum deposition here, in this example, a silicon nitride film is formed with 
vacuum deposition. In addition, the thickness of the barrier film 1007 has lOnm - desirable lOOnm at 
this time. 

[0155] Next, the absorption film 1008 which consists of an ingredient of absorptivity is formed with 
vacuum deposition. In addition, as absorption film used here, work functions, such as barium, are 
small and it is good to use the ingredient which is easy to oxidize. 

[0156] Next, the passivation film 1009 which consists of an insulating material is made to form on 
the absorption film 1008. In addition, since an EL element is weak for oxygen, moisture, etc., it is 
desirable to perform formation of passivation continuously from formation of EL layer. 
[0157] Finally FPC 101 3 is attached and the luminescence equipment of a passive mold is completed. 

[0158] In addition, it combines with any configuration of an example 1 - an example 2 freely, and 
the configuration of this example can be carried out. 
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[0159] [Example 4] By this example, after making the closure structure of an EL element form, the 
approach for preventing invasion of the oxygen from the outside, moisture, etc. further is explained. 
[0160] The sectional view in the membrane formation room 1 109 which makes a metal membrane 
vapor-deposit is simply shown in the EL panel which has closure structure at drawing 10 (A). In 
addition, the membrane formation room 1 109 has atmospheric pressure filled up with inert gas. 
[0161] In drawing 10 (A), 1101 is a substrate, EL element 1 102 is formed on a substrate, and it is 
formed so that the absorption film 1 104 may cover EL element 1 102. Moreover, the passivation film 
1 105 is formed on the connection wiring 1 103 from EL element 1 102, and the absorption film, and 
the closure of these is carried out to the closure substrate 1 108 by the sealing compound 1 106. In 
addition, the field by which the closure was carried out with the passivation film 1 105 and the 
closure substrate 1 108 is called space 1 107. Moreover, the condition of having been formed so far is 
called an EL panel in this specification. 

[0162] An EL panel performs receipts and payments from the gate 1110 of the membrane formation 
room 1 109. And the side by which the EL element is formed on the substrate is turned down, and it 
has on the auxiliary base 1111 through a mask 1118. 

[0163] Moreover, the source 1 1 12 of vacuum evaporationo in the membrane formation room 1 109 is 
equipped with the metal of the low-melt point point which forms a metal membrane. This is because 
the damage by the heat at the time of membrane formation is taken into consideration to the sealing 
compound 1 106 used on the occasion of the closure. In addition, specifically, ingredients, such as 
aluminum and magnesium, are desirable. 

[0164] And it vapor-deposits under atmospheric pressure. In addition, it is made to form a metal 
membrane neither in the connection wiring 1 103 which forms a mask 1118 and is covered by the 
passivation film 1 105 in the case of vacuum evaporationo, nor the range beyond the need. Moreover, 
in order to adjust a vacuum evaporationo location, the location of the source 1112 of vacuum 
evaporationo may be moved, or the location and include angle of an EL panel may be changed. 
[0165] In addition, as shown in drawing 10 (B), it can form so that the closure section by the sealing 
compound of an EL panel may be covered by the metal membrane 1 1 16 by this example. Moreover, 
for 1 1 13, as for EL layer and 1 1 15, an anode plate and 1 1 14 are [ cathode and 1 1 17 ] insulators. 
Moreover, in this example, since a metal membrane can be formed under atmospheric pressure, 
when an EL panel is taken out in atmospheric air after membrane formation, the problem 
accompanying the pressure variation within closure structure can be prevented. 
[0166] In addition, it combines with any configuration of an example 1 - an example 3 freely, and 
the configuration of this example can be carried out. 

[0167] [Example 5] This example shows the example of the membrane formation equipment used in 
case membrane formation, closure processing, etc. until it forms closure structure from EL 
stratification in each above-mentioned example are performed. 

[0168] The thin film deposition system of this invention is explained using drawing 13 . In drawing 
13 , 1401 is a load room which performs carrying in or taking out of a substrate, and is also called a 
load lock chamber. The carrier 1402 which set the substrate here is arranged. In addition, the load 
room 1401 may be distinguished from the object for substrate carrying in, and the object for 
substrate taking out. In this example, the substrate in the condition of having made it forming to the 
anode plate of an EL element on a substrate is set. 

[0169] Moreover, 1403 is a conveyance room (A) including the device (henceforth a conveyance 
device (A)) 1405 in which a substrate 1404 is conveyed. The robot arm which handles a substrate is 
a kind of the conveyance device (A) 1405. 

[0170] And it connects with two or more membrane formation rooms, a processing room, etc. 
through the gate at the conveyance room (A) 1403, and since each membrane formation room, a 
conveyance room, and a processing room are completely intercepted by the gate, respectively, they 
can obtain the closed space by which the airtight was carried out, respectively. In addition, the 
processing room directly connected with the conveyance room (A) 1403 since the conveyance room 
(A) 1403 became a reduced pressure ambient atmosphere is altogether equipped with the exhaust air 
pump (not shown). 

[0171] In addition, although it is possible as an exhaust air pump to use an oil sealed rotary pump, a 
mechanical booster pump, a turbo molecular pump, or cryopump, cryopump effective for removal of 
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moisture is desirable. 

[0172] First, the membrane formation room (A) shown in 1407 is explained. The membrane 
formation room (A) 1407 is connected with the conveyance room (A) 1403 by gate 1406b, and is a 
membrane formation room which forms membranes with vacuum deposition, in addition ~ although 
the approach (law: RE Resistivity Evaporation law) by resistance heating and the approach (the EB 
method: ElectronBeam law) by the electron beam can be used as vacuum deposition - this example - 

- RE — the case where it vapor-deposits by law is explained. 

[0173] In addition, the hole injection layer which forms EL layer, an electron hole transportation 
layer, a luminous layer, an electronic transportation layer, and an electronic injection layer are 
formed membranes at this membrane formation room (A) 1407. 

[0174] The sample boat which it has all over the membrane formation room (A) is equipped with EL 
ingredient beforehand used for membrane formation, and vacuum evaporationo is made by the heat 
produced by impressing an electrical potential difference to this sample boat. In addition, since EL 
ingredient is very weak for moisture, it is always necessary to hold the pressure of the membrane 
formation room (A) 1407 to a vacua during EL layer membrane formation. Except receipts and 
payments of the substrate to the membrane formation room (A) 1407, it is good to intercept 
completely with the conveyance room (A) 1405 using gate 1406b, and to usually control the vacua 
of the membrane formation interior of a room. In addition, it is necessary to set the membrane 
formation pressure at this time to 1x10-6 - lxl0-5Torr. 

[0175] Moreover, the aperture may be attached in the side face of a membrane formation room, 
respectively as a means to observe the situation of membrane formation of EL ingredient from the 
outside of equipment in the membrane formation room (A) 1407. It is because it can check that 
membrane formation is performed normally by this. Moreover, two or more sample boats (not 
shown) with which it had EL ingredient are formed, and the membrane formation room (A) 1407 can 
form now two or more layers which form EL layer. In addition, specifically, it is desirable to 
establish 1-8 kinds. 

[0176] moreover -- a spin coat method - using - EL - a layer - membrane formation -- carrying 
out — a case — **** — a spin coater - having had - membrane formation — a room — (-- B — ) — 
1410 - EL ~ an ingredient - containing - EL - a solution -- a substrate - a top - applying - things 

- EL - an ingredient ~ containing - the film — forming . In addition, in this example, in case EL 
ingredient of a macromolecule system is formed, membranes are formed at the membrane formation 
room (B) 1410. However, when dissolving EL ingredient of a low-molecular system in a solvent 
depending on the case and forming membranes, membranes may be formed at the membrane 
formation room (B) 1410. 

[0177] In addition, the membrane formation room (B) 1410 equipped with the spin coater is 
connected with the conveyance room (B) 1414 through gate 1406g. In addition, the substrate by 
which membrane formation processing was carried out at the membrane formation room (B) 1410 is 
conveyed by the conveyance room (B) 1414 through gate 1406h at the baking room 141 1, and is 
calcinated. 

[0178] And the substrate which finished baking processing is conveyed at the pressure regulation 
room 1408 connected with the conveyance room (B) through gate 1406f. After a substrate is 
conveyed at the pressure regulation room 1408, gate 1406f closes, and the inside of the pressure 
regulation room 1408 will be in a reduced pressure condition. 

[0179] Gate 1406d opens and a substrate is taken out by the conveyance device (A) 1405 in the place 
where the inside of the pressure regulation room 1408 would be below in the fixed reduced pressure 
condition. 

[0180] EL - a layer - forming -- having had - a place - conveyance - a room - (- A --) - 1403 - 
the gate ~ 1406 - c - connecting - having had - membrane formation - a room - (- C -) -- 1412 

- a substrate - conveying ~ having . A membrane formation room (C) is a membrane formation 
room which forms membranes with vacuum deposition, in addition, the membrane formation room 
(A) 1407 which forms EL layer in this example - the same - RE - the vacuum evaporationo by law 
is performed. And at the membrane formation room (C) 1412, insulating film called the barrier film, 
absorption film, and passivation film which are formed on EL layer is formed by vacuum deposition. 
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[0181] Moreover, also at the membrane formation room (C) 1412, two or more sample boats (not 
shown) are formed. It has a membrane formation ingredient called the barium which specifically 
forms the insulating material and absorption film which are called the silicon nitride and oxidization 
silicon which are the ingredient which forms the barrier film and the passivation film. 
[0182] A substrate is conveyed at the closure room 1413 connected with the conveyance room (A) 
1403 through gate 1406e in the place in which even the passivation film was made to form. In 
addition, at the closure room 1413, processing for finally enclosing an EL element with a closed 
space is performed. Processing in which the EL element specifically formed on the substrate is 
enclosed by the closure substrate and the sealing compound is performed. 
[0183] As a closure substrate, ingredients, such as glass, ceramics, and a metal, can be used and 
thermosetting resin, ultraviolet-rays hardening resin, etc. can be used as a sealing compound. 
[0184] In addition, the closure room 1413 is equipped with the function to perform heat treatment 
and UV irradiation processing. 

[0185] And at the closure room 1413, the substrate with which closure processing was performed 
returns to the load room 1401 again through gate 1406a according to the conveyance device (A) 
1405. 

[0186] In addition, it combines with any configuration of an example 1 - an example 4 freely, and 
the configuration of this example can be carried out. 

[0187] [Example 6] Various electric appliances are producible by building in the luminescence 
equipment formed by carrying out this invention. As an electric appliance of this invention, the 
picture reproducer equipped with a video camera, a digital camera, a goggles mold display (head 
mount display), a navigation system, an audio equipment, the note type personal computer, the game 
device, the pocket device (a mobile computer, a cellular phone, a handheld game machine, or digital 
book), and the record medium etc. is mentioned. The example of these electric appliances is shown 
in drawing 14 and drawing 15 . 

[0188] Drawing 14 (A) is an EL display and contains a case 2001, susceptor 2002, and a display 
2003. It is produced by using the luminescence equipment of this invention for the display 2003. 
When using luminescence equipment with an EL element for a display 2003, since an EL element is 
a spontaneous light type, it can consider as a display unnecessary [ a back light ] and thin. 
[0189] Drawing 14 (B) is a video camera and contains a body 2101, a display 2102, the voice input 
section 2103, the actuation switch 2104, a dc-battery 2105, and the television section 2106. It is 
produced by using the luminescence equipment of this invention for the display 2102. 

[0190] Drawing 14 (C) is a digital camera and includes a body 2201, a display 2202, an eye 

contacting part 2203, and the actuation switch 2204. It is produced by using the luminescence 
equipment of this invention for the display 2202. 

[0191] drawing 14 - (- D --) a record medium -- having had - picture reproducer (specifically 
DVD regenerative apparatus) - it is ~ a body ~ 2301 - record media (CD, LD, or DVD) - 2302 - 
actuation - a switch - 2303 -- a display - (- a -) - 2304 a display (-- b --) - 2305 - 
containing . Although a display (a) 2305 mainly displays image information and a display (b) mainly 
displays text, it is produced by using the luminescence equipment of this invention for these displays 
(a) and (b). In addition, CD regenerative apparatus, a game device, etc. are contained in the picture 
reproducer equipped with the record medium, and it sells to it. 

[0192] Drawing 14 (E) is a pocket mold (mobile) computer, and contains a body 2401, a display 
2402, the television section 2403, the actuation switch 2404, and a memory slot 2405. It is produced 
by using the luminescence equipment of this invention for the display 2402. This pocket mold 
computer can record information on the record medium which integrated a flash memory and 
nonvolatile memory, or can reproduce it. 

[0193] Drawing 14 (F) is a personal computer and contains a body 2501, a case 2502, a display 
2503, and a keyboard 2504. It is produced by using the luminescence equipment of this invention for 
the display 2503. 

[0194] Moreover, the above-mentioned electric appliance displays more often the information 
distributed through electronic communication lines, such as the Internet and CATV (cable 
television), and its opportunity to display especially animation information has been increasing. By 
using luminescence equipment with an EL element for a display, since the speed of response of an 
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EL element is very high, a movie display without delay becomes possible. 
[0195] Moreover, in order that the part which is emitting light may consume power, as for 
luminescence equipment, it is desirable to display information that the amount of light-emitting part 
decreases as much as possible. Therefore, when using luminescence equipment for the display which 
is mainly concerned with text like a Personal Digital Assistant especially a cellular phone, or an 
audio equipment, it is desirable to drive so that text may be formed by part for a light-emitting part 
by making a nonluminescent part into a background. 

[0196] Drawing 15 (A) is a cellular phone and contains a body 2601, the voice output section 2602, 
the voice input section 2603, a display 2604, the actuation switch 2605, and an antenna 2606. It is 
produced by using the luminescence equipment of this invention for the display 2604. In addition, a 
display 2604 can stop the power consumption of a cellular phone by displaying an alphabetic 
character on the background of the nonluminescent section in a light-emitting part. 
[0197] Although drawing 15 (B) is a cellular phone, unlike drawing 15 (A), it is the type of double 
fold. A body 261 1, the voice output section 2612, the voice input section 2613, a display a2614, a 
display b2615, and an antenna 2616 are included. In addition, although the actuation switch is not 
attached to this type of cellular phone, it is made to display text as shown in one display of Display a 
or the displays b by drawing 15 (C), (D), and (E), and that function is given. Moreover, image 
information will mainly be displayed on another display. In addition, it is produced by using the 
luminescence equipment of this invention for the display a2614 or display b2615. 
[0198] In the case of the cellular phone shown in drawing 15 (A) and (B), a sensor (CMOS sensor) 
can be made to be able to build in the luminescence equipment used for the display by the CMOS 
circuit, and it can also use by reading a fingerprint or the lines on the palms as a terminal for 
authentication systems which attests a user. Moreover, light can also be made to emit so that external 
brightness (illuminance) may be read and an information display may become possible by the set-up 
contrast. 

[0199] Furthermore, in drawing 15 (A), if brightness is lowered and use of an actuation switch 
finishes while using the actuation switch 2605, it can low-power-ize by raising brightness. Moreover, 
when a message is received, the brightness of a display 2604 can be raised, and it can low-power-ize 
also by lowering brightness during a message. Moreover, when using it continuously, unless it resets, 
low-power-ization can also be attained by giving the function in which a display will be OFF by time 
control. In addition, these may be manual control. 

[0200] Drawing 15 (F) is an audio for mount, and includes a body 2621, a display 2622, and the 
actuation switches 2623 and 2624 in a sound system and a concrete target. It is produced by using 
the luminescence equipment of this invention for the display 2622. Moreover, although this example 
shows the audio for mount, you may use for a pocket mold or a sound system for home use. In 
addition, a display 2622 can stop power consumption by displaying a white alphabetic character on 
the background of the nonluminescent section in a light-emitting part. Especially this is effective in 
the sound system of a pocket mold. 

[0201] Moreover, in the pocket mold electric appliance shown by this example, in case the sensor 
section which senses external brightness is prepared as an approach for reducing power consumption 
and it is used in a dark location, the method of adding functions, such as dropping the brightness of a 
display, is mentioned. 

[0202] As mentioned above, the applicability of this invention is very wide, and using for the electric 
appliance of all fields is possible. Moreover, the electric appliance of this example may apply which 
configuration shown in the example 1 - the example 5. 
[0203] 

[Effect of the Invention] Since it have as film the metal which have absorptivity to matter , such as 
oxygen and moisture , on the EL element inside the space by which the closure be carried out in this 
invention , the description be that it can produce closure structure , without make oxygen and 
moisture invade in space , since it can become easier than the former to give an absorption function 
and the absorption film can be make to form continuously after EL element formation in space . 



[Translation done.] 
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[1**3(1] SttifcELfc^Srtff 5«»36»::*J^ 
[91**2] Stt±fcEL*^«r#*-S**S»fc:J8l^ 

i/-sum$mm^mbmtebte^GLW\zffizbtixi<^ 

lffl**4] S«±^EL*^SrWr55l5t^eiJ:j3VN 

T\ itfJIEELSmi. ELS*S«ttJf^ffi*>f>* 
[If** 5] 1***4 fc1B«©«3te*jlfcfeV *T, iiulE 

[«**6] 3£«±tTFTS:W-f5»3t36ltfc33V^ 
t, Hij!ETFT£S£ll$fc&i&£ft;fcEL*^&*U 
fl&IEELSWUifctt, SMSl«!OSJg*$il, BtilBEL*^ 

i4> mmmfokmmw&mtic&-£.rix\^^tz®'m 
k-rz&ytmm.. 

[»** 7] tt**i7iMw**6w^-rn^-icis« 
[0001] 

[*W«)JRi-5ft«^lH 

[0 0 0 2] #3§0J{4, EL (aci^ hn/WS^j/irV 
*) *-¥-Sr««±tf^9^-e»*$ixfci6lt (WT, 

i>mWt£iv. FPClriLTlc (SMBIsllig) ^jg^SI 

[0 0 0 3] 40 

t Lxmt3mw&m^itmybmwii&.n znx^z 0 r 

W^)feielB(4^EL7 f ^^7 0 U"f (OE LD : Organi 
c EL Display) XtttfrW^ 5 yf -f V^^-Y 
K (OLED : Organic Light Emitting Diode) £t>P¥ 

[0 0 0 4] J£iP B **&gi:JlfclJi38ft 



2 

[0 0 0 5] ELIR^H— ^«omffi!BH-ELg^*K 

--0>Tangp>#»fgL*: ^-mmm / /m^ 

[00 0 6] teUife»a±»!:jE7L&Wi/jEiH* 
i£JI/'$83teg/«^«J&g, £fc(4IE?L2iAJf/iE?Li|i£i 

[0007] *K*B«icjov>r, mmtmrnt^m^m 

ttkft5:£T<DJl£r*&ffcLTELjf i<^5,> Ufc^o 

i£S&tfm^£AJItt, ^TELJlfc-SSft*. 
[0 0 0 8] j5C*j, ^BHWf-eH:, ELJl&t* 

fcH*mili:^(6]*ffit©F B T(-E LJ14r»*i-5** 

[000 9] ELlf©=f-C, ELJf {Cibtte^gg-ft 
£-*«:fflv>fct>0>tt, ^r«EL*?-i:i*tf*fC^5*»v 

10 

J; 5 1 © r*fc 3 ir v >*?;ft,T v > 5. 
[0010] |^©a<b^il«*fcJ:3^--**#y h 

#x#imt© — y # y ^ ^ «t> x-ft 0 mmmtib t 

[0 0 12] L^L, *tihL-fcS«-r?t^-^^5j?s/ h 
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[0013] 016 tC— jRWfcE L^^C5Jt±l-*5»t 
5»rffi*aft**-t-o El 1 6 idfc^T, 1 6 0 1 

1 6 0 211^ 1 6 0 3teELJf, 1 60 4liftif 
fcS„ §61 6 0 2*5^^(11 6 0 41^ itl^ntt- 

2, ELil 6 0 3fcitJ ! iI1 6 0 4i!i^i'i5Sfil 
6 0 1 ±<OE L*^tt, itlt&fc 1 6 0 7 !C J: <Q *S-)V 
ffl 1 6 0 8 Sr^LTW-lt^ftS. 
[0014] r r X\ SIB 1 6 0 9 KffS-rs^fSt&tf 
*^{CJ;5EL*^^t?rlSS<*/cft^©Stt^e^ 
£>ft£ftS#J (Jf*^Jt 1 6 06»t5t 

» s frHfc : WISE L** <B#Jhfc:l8tt5»**ffl©3li 

2 2 3 (1 9 9 8)) 

[0015] fts#j£ LTf±, ->y*yvw N -a-sfe 

Kft'* (BaO) «<7){b#!»3|M4©*Ka«fflV^e> 

[0016] »»JW4:.«^..53Er«fefc Ltll, iML 

SSfcftSfll&fll*.*;*^-- * £IS:ttT, * 

r fc ft jg^tU * t , -g-Jtfcttfflg^W 7 -f A fcUte* 

9 . ii^ttWttSA^/i-SS^ftSSiJSrAnfctWSr 
»±*«fclfct>(*^5*4fL-Cfta»jaS5SIBl 6 0 9(c 

L^L, &m 1 6 0 9{£ft®#J&jt&#1ft£*-CfiS;l3 

5>*vo> So 

[0017] 

sra 1609 tc»4, snt^ y * j»%$w&mm l 6 0 6 # 

[0018] fc*S, K{b^y *A*ro«fiifflH:, 
*t©@*t?$)5rt*^, SWl 6 0 9rtlC*r<0££ 

[0019] Sfc, -«ttfc»S*Wtt#fls*-C#A3ix 

[0 0 2 0] 5pStt^^#H«tT-C©f^* 



4 

<SLWi 1 6 0 9fc£*;ft*£^3IBB«r>»tt*£ 
[0 0 2 1] _ki£Lfcrild£^ ELI? 

io [00 2 2] 

[£W£#Jfe-r 5 £«><£>#«] ±eraH*S:«l*i-5fc 

[0 0 2 3] SSSKKfe^Ttt, JfSffi±l-Bffi> E 
20 LJiJ3j;tfl£s*a»e>/,£5EL^&^fi&U EL^± 

A, 9 *yVv")A, ^fnyfiJA, ./< y 

h it SK© t SrftHKBI £ p¥-S„ 
so [00 2 4] rjitroMIMIt^tLtit 

«)feSrfflV^*^(C|4, ffifetJP^(C<t5*fe(RE&:Re 
sistivity Evaporation^) t V.?*?— AJdJ; (E 
B&:Electron Beamfe) S:ffiV>-5 " t ^"C^ 5„ 
[0 0 2 5] Ztblc, riifcroMIli, EL^?±{C 

[0 0 2 6] ftifxKJi. EL*-?-«r*5J;5K:» 

l&ZtiZTSK EL*?SrHtf£5fc» 6. 
tvS ->-/w^J t a* 5 r i &it ^ X o ^ * 9 >vt x ^ « 

[0 0 2 7] ftJlxKJgfigmtt, »±«*S«rS«t<oW{c 

so [0 0 2 8] n r-C^tt^ixSv^-^Jt LT 
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[0 0 2 9] xftWiz^^xte. ±.m<om±ffi& 

[0 0 3 0] fifc'U ^it^CI*, #tJh«^(D^-IH5(c 

roW»llll5tSS«l!-*-Sfc«>fcJK**^59a*»tt, 
[0031] 

mw<nmM<Djtm] ^mmnrnmn^m^^xit, 

[00 3 2] HI (A) l:*«St«V^EL^A'C 
±SBtBi (B) fc*<0»rffi«3i**i-. 
[0 0 3 3] 01 (A). (B) (C*JVT, 10 1 {IS 

102 fiitJtS^-cfc <o . S« i o l titJtgS 1 

o 2 troW^n ELif 1 0 6 ^(1-^*1, TV^, ft 
*3, ELjS^10 6li, iffil0 3ii«10 4ttf)^ 
CELgl 0 5^(tb^fc«3tSr^"LTU^ 0 
[0 0 3 4] ELXfMAtSHl 0 3tt, 

xxtmiM >"J$J»<o&&X'hZ i to, Slt^yJ' 

■7-M^2~2 0%tf>&{fc£f& (ZnO) Sr^-& tfc^ 

^-rsri^T-tSo Bill l o 3 roS^li, 

[00 3 5] EL1105I1 
<bK, ELll 0 5<D«5gt LTIi, jETL&AS, jE?L 

[00 3 6] E LB 105 fctt, <kfcQ<£>;fr^E L 

[0 0 3 7] **s, *«stt, rm^Mi^^a 
cDEL^Afc*tt-c-i3&< „ h y ^^I©e 

[0 0 3 8] KUXBIl 0 7li, *«1 0 l±iC&i&£tl 
0 6 ttSLXzM. \cBtiL£tlX^Z>* 



(4) 

rr-e^^tvSKHKiKi o 7tt, el^io6M 

[00 3 9] £ ibfc, &Jt££ 1 0 2 tt««{b«fJ!B^« 
t V ^ o fc & 4 £ f- AtJW 1 0 8 K <fc 
0»±«Ht*»»*Sft«*» r:t-Slil0ltltiS 
IS102 fcffl**tfc«#&£ISI 1 0 9 t £U\ E L5fTf 
10 611 ^«tt#*£*rf 5£P*9 1 0 9 0>[*J»fc«fc|l 

[0 0 4 0] Hll (B) fc*5V>-t\ £EPH ELlfl 

oJ9 % ELl^l 0 6<£>*ig£ LTH EL1105 
*>6>ja,T» S«l 0 lttfcll&l 0 3#ffM£4x> #Jk 
SS10 2{Mk:|*@i 0 4tfSJ&££axTV>5„ 
[0 0 4 1] EL**W*^«3fi4r»*i: 

»i"IffiT-fcS;i 5 , #3g$»c:io^Tffl^-5B&»IXfigl 0 7 

20 x\ mi (b) t^-t-j; o fcsrHsat l 

[0 0 4 2] ft*S % Ull (A) (B) -ett, 

[0043] ttt, EL*f i o ete&WzMmtibiz. 
KiRIKl 0 7^^$*trv>S. 

Hi 0 7»i, tt*B8ft©fiV^*I.T?»J«**t5. .. 
^WiBBS^tJiiJJt-Stt^Baft^ffiV^JRttt, 2. 0~ 
30 4. 0 e V©gI©tt*BI5:it4I©r i:?rV^5„ 
[0 0 4 4] *«W-C-fflV^K»RKl 0 7li, =t 

v > -c^m-r s r. 1 1 nrii -c fe 5 c 

[0 0 4 5] ^ir, RiRKl 0 7*s»*S*tSi:^ett 
fil0 2tUll #7*, Zf*7*?-yl? 

40 ftfc. ~7*7?*^~y9 1 LTti, FRP (Fiberglass-Rei 
nforced Plastics) ffi, PVF (zKP f-^7;^7^ 

[0 0 4 6] ±IE«^J:t)#±»cJ;UJgfiS; 

snsswfcSft^Tk^^iaASttfc**, i*ie>^ 

ffiELlfl 0 6^«A-r5«75SrE5<*r 

i^mEL*^!4S^rai 0 9<0#iaa(-^^it5r tSrES 
<'r tas-etS. ^LT, ELff 106«W 
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10 0 4 7] 

immm uTtz*&w<onmmK^x$iwi-z>. 
[oo48] mmm i ] *^£HJ£-r5±-efflv>7t 

2(-fcV^T, 2 0 1 liS*£-Cfc<9, #7*-^^i:V>o 

i^T't^o 20 2 

5 I TOXBf&ZivZfr. ^M^^^t2~2 0% 

w^ikffifs (zno) zm&Ltzit&m*?. mm.^t 

M2 0 2cDiSSl$f4, &M&<D#m*bftZWi&ft2 1 4 

[0 0 4 9] mclERmAm 2 0 3, ietl^^s 2 0 
4, l)feI2 0 5fcJ:t):/<5'77-l2 0 6«^45ll 

lit E LI 2 0 7 ^fMJ ^ft^H- 

(4, E?L£AJI2 O 3 t LTIi, i7?D->7 = y (C 
u-Pc) ^, ft7i>i^tfc5PEDOT 

[0 0 5 0] ft 33, i7^P->7 = y©i9«^ 
W*m£ffl^34§£-tcl4, ^*ftlc4i9K^^L, P 20 

fc, jE?LM|5£8 2 O 4 ir MTDATA-^a — N 

[0051] #clc, Igft/l 2 0 5 t LTtiu <£*noW^ 
< iiI^S©E LM^ffiv^r i 5„ ft3b\ 

JEfe^ibft?>^3t^*^-f-5«-g•^CoV^Tift0J-r5. 30 
[ 0 0 5 2 ] Kpfe^gftStes A 1 q 3CDCMS: k— tr 

"bEufgft: (Eu (D CM) 3 (Phen) , Ti^X* 
J y 7 (A 1 q 3) (CD CM- 1 £ K-^Vht 

C B P t I r (ppy) 3«r*^-f5rtlC 

J:9M$-e5rtis-e§5. ft33, r^ffeic-br/ws: 
^/!)7 (ai q3 ) , *<w*j yy? h^y 

y<?A«e«c (BeBq) &fl3^5 r £ 5. ^^(C 

it 7;K*;!)7 W (Aiq 3 ) i^-7py6^ 40 

RffrtJbSDPVBi^, T'/y^-^fb-e-ftSrEffi^ 
t^oI^SOiDPVB i l^y UV£ K-t°V^ 

[0 0 5 3] ^^77-12 0 6 t LT, 7 5"fb 

y (L i F) . $HfcT/W5;~?A (A 1 2O3) , 

y f7A7tf/V7t h*- h (L i a c a c) £V^o 
1t *f «■ ^ 5 - t T'# 5 o 

[00 54] EJUb"CE L120 7 ©«S« ig^^i" » 



5 

5. ft33, ELJi«r»ril-*-S«-»!iJft^»©W»-C*> 

i?iyhfet^o fca*fir^ai»i«fe* if * ffl ^ r j&s-*- 

*Uf«fcV\, 

[00 5 5] E LB 2 0 7 ±1-1^1 2 0 8 

tftSo *©fc», -r^^l7A (Mg) t« (Ag) 

A (MgAg) SrfflV*3<0#8!l*«J"C*>4. 

UT»±, 7/VS = !>AJ:yf!)A^i'!?Aa 

TfrWJ* (Yb) SrfflvSrtfcBltg-CfcS. 

[0 0 5 6] *5MS«T?tt, |»«^*5»t5«a:«r 

ffi<L, B6««>*ft*«l*5B»-e* (Ag) ^feftS 

KitS2 0 9^mv^o ft3b\ &r 

L fcRtt ft tttbtfft ftV^ t W-e(4ft < , iJBfc* CT 

[00 5 7] i!!ct;^y7i2 10^Mt5. ilt 

1-5©«rfc<*fc*fc:|SNte>*va^3. ft3b\ /^7I 
tt, ^•figlt«>^ttft<^I^CT^:itixf4J:v\ 
ft33, /<yrigSr^-t-5W^t LT(4, ^StW, * 

[0 0 5 8] ftt/<y7»2 1 0±(c:P^lDi^2 1 1 £1* 
fiS;-r2)o P1»RM2 l 1 t LTfi, tt*H»W/h$v^Ji 

•J ±Cfc^<bW s *^*Sl») 5iAy-C**#>^ft5 t»Sr 
fflV^„ AffWJ-tt, /^yi7A (Ba) 

[00 5 9] 2Ba+0 2 - > 2BaO 
[0 0 6 0] 

BaO+9H 2 0 -» Ba(OH) 2 -8H 2 0 

[0 0 6 1] ti^, 5 

[0 0 6 2] ifc, EL12 0 7, iffi20 8, ^« 
ffi2 0 9, ^y TJK2 1 0St/®lRM2 1 1 ©JfcJ&W-, 

t>\ ELM 2 0 7*a»^*^i:V^o*:3FflHl^# 

[0 0 6 3] *HJiWT-{±, -v/Uff^A-K 
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[0 0 6 4] U±CO X 5 Kl»ritUfc«-e, »M 2 1 
2?rffl^Tit±S«2 1 3£X«2 0 lK&9 3-fc>-fr 
■5c ^MfflKits^rii, ->-;u^J2 l 2 t LtMS 

&{fcit)]§£ffl^fco fttS, *BJ*IB#^-C-tiSffi2 0 1, 
£t±fi-l£2 1 3*Sj;tf:X-/l^j2 1 2T*ffl£*Wc:ffii££: 

[0 0 6 5] #tJhS«t LTIi, #7*, 53?, ^9^. 

tiJSt?#5. &t3, /7^f^^tUm FRP (Fi 
berglass-Reinforced Plastics) tg, PVF (/tfyfc*^ 

[0 0 6 6] *^JS^!liC*3VN-C, ±^Lfc»±«5g^* 
-f -5 E L /^/Kiov ^X , ^/WESiB^ bfflELif 

SWatc«fc!9i¥tf£:ffofc„ fcts, B! 2 tciiTj^ixT^ 

[0 0 6 7] S»;ffll*EL*f©*T-M 

K I TOTi§S£flM Lfc^, ELl^MtS. EL 

[0 0 6 8] ST, E7LaA«i L-T, «17^d->T- 
V£2 0 nm»^J¥lC^Lfc^jE7L«J^gi: LT (4, 
4' , 4' ' -tris (3-methylphenylphenylamino) triphenylami 
ne) (WT, TMTDATAJ t*-f-) £2 0nm, 
4, 4' -fx (N— (l--7-7^/W) -N-7i^ 
— T 5 /) -f7i=/l/ (EIT, r a -NPDJ £^ 
T) ?:10nmOiftMU *te*3tJi i: L"C h !> 

x (8-*; v ; 7 h) -T/w$-^A (jy.T, ta i 

q3J tm-f) £ 5 0 nmCDlIJl^J&U ^y77~ 
@tLtyf7A7tf;V7*h^h (EIT, <"L i 
a c a cj iSM") £2 nm©If|:Mt5. W±fC 
«t«5 ELS^^^ixS. 

[0 0 6 9] &fc, LT, Mg : A g 15 0 

150nm©Kf(cMLt, r:4^LfcEL* 
■C#Jh*3fi«r^S*fct«>Sr TBa^Lj t U * S> 
OnmMU tOit^!)^&1 500nmOISS 

[0070] rr-e#bJxfci^*Sria3ic:*i- 0 ffiL 

f:ELl^»M«MBiU &&6 01C, SK 
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9 5 %o»a*s*#T-c 1 0 wcu Lit'&xmfe Ltzm 
*tia«, 2 0»«Lfc*-eM£Lfc»**2 pat 

[0 0 7 1] B 3 FBajlLj OELlIf 

IllBSmJU^t,, 2 0m<-tt, 1 00 07JV 
X7«±t®'>LT^5<DK:*)-U fBa#Jj OE1 
StJ^tt, 2 0&T-fcoTfcf5iA/^»£0>i&l>f*Jl?>*b 

10 [0072] $ fcic, - rr-«^^ixfc, el*^ico 

V^T TB a*SLj <£>E LUf^^XSrH 1 1 TB a 
tt#J ©ELlTf-O^JISrBIl 2(d^Tc 01 1 

Rvmi 2i^ov^n, ^-fixt (a) cm^K^E 

LSltfP©«H L «:5i*U (B) lift, iSfaiSS*#^? 1 0 
tettb/cm, (C) t'tt:, 2BMtfci©EL 

I 0 0 7 3 ] Hi 1 tCtSV^T, rBa&Lj WELff 

K*fLT, Hll 2CD TB a##J CDEL^Ii, IBi 

<7»m&n.btlZ1>K rBaf**J «)EL*?O^E 

[0074] mmm 2 ] ***«i-ctt, #«w 

^XWftf-Zo f*C*<-, a«±i-M^Sl5t, HIS 
- g?roJlJZl{CSrt-5i2SlliIK«©TFT (nff^/HTF 
TSOSpft^STFT) ^ID^PtCf^ML, ^^ICE 
30 L^*-eSr^i-5*fe»wOV^TP»»J:ia4~@7Sr 

[0 0 7 5] *-f, *HiS^jT?«=>-=>-^ttO# 7 0 
5 9#7^# 1 7 3 7#7*fciffcft***l,*'<y f 
A*"7-7--r^7^., Sfcli7;V5/*7W8^7^ 

3 0 0 fc LTIi, »3tttSr*"*-53fcR-Cfc*btflR3e* ii 

40 [oo76] jfcv-c, 300 ±izmt^mm. 
1301 tmart-z. *mmMxteTt&&3 oiat 

2»«3t«:ffl^5#, S5ffii(&gtlK<O^SIK*fc»*2ii« 
±®Ji$-B:fc«3t*fflV^Tt>fiV\ T*IK3 0 1 <D-M 
ItUli, 7 , 7XvCVDMffll\ SiH 4 , N 

H 3 , RTfN20*Rfctf*k i.xf&m£)nz>m<k&{km 

mm 301a<Srl0~200nm (if* L<tt 50-10 

onm) flM-rs, xmnrnxte, mm 5 onmw^-fiis 

ftlfli3 0 1a GBjftJfcg i = 3 2%, 0= 2 7%, 
so N=2 4%, H=17%) Sr^Lfc. JJcV^-C, T«6^ 
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3 0 1 t Ltli> ^y^CVDMiVV S 

5l*Bl3 0 1 b £5 0-2 0 0 nm (jf*L<lilOO 

~i5 0nm) <Dmts\cmmfcj&-?Zo ft 

flOOn mtf>IMfc;£ft;3i*« 3 0 1b (SlfiKJt S i = 
3 2%, 0=5 9%, N=7%, H=2%) £)£fiStL 

[0 0 7 7] &ivt\ T*ft3 0 1 ±lc¥^}f£/f 3 0 2 
-3 0 6 SrffM-f S» 3 0 2 ~ 3 0 6 ft, $4 

P CVDS, $f;l^7X-7CVDi£^) (Ci^j^ftb 

= ^^UT^i-5„ r©^i3 0 2~3 0 6(Df 
£(±25~80nm L<l4 30~60nm) ^JP 

A (S ixGej-x (X = 0. 0001~0. 0 2) ) ^ 

&t£}f?T&i$.-rz>t&\i\ *mmwxtt. ^x-^cv 

#SK3*«K:ft**fl; (5 00^ 1 NfR3) SrtTofc 

tt. INttMMfc (5 5 0^ 4^M) Mrv\ SfefcHSft 
it tr 5 fc tb <d u— if— T ~— ;^l?rtT o 

^*I3 0 2~3 0 6?rffMLfc. - 
[0 0 7 8] 0 2-3 0 6 Sr^Lfc 

X (#Dy$fcil!)y) wK-fy^ffotti^o 
[00 7 9] i^— if-te*<k&-c»*«**#« 

xif-i/v U-f— ^YAG U— if— * YVO 4^— if— 

w— if-*S«!0» & * tvfc u-if-Tt&ft^ 
% -e*M* ( c L- ¥»#ft fc lit 5 * ffl v ^ t a 

# , ^-7 1 — if-Srffl v * 5 »#tt^^«W»!l* 
3 00HztU U— if— ^%A>*r— 1 0 0 — 4 
0 0mJ/cm2(tt*lftlUi2 0 0-3 0 0 mj/cm 2 ) £-^3,, 

5rfflVVNVw*$gg«&®:3 0-3 0 0Hz t U U-if 
-zr^/U:?— &ffi£ 3 0 0-6 0 0 mj/cm2(ft^^|^(i 
3 5 0-5 0 0mJ/cm2) ttttllOO 
- 1 0 0 0 mm m*-t£4 0 0 » mXmmzMftLtzU 
-if— 7tSr£«^ffi»-jSoTfig^b, iO^F©H«i'- 
if-^roSfe-g-tJ-y:^ (*-^-?y7"$) 4:5 0 — 9 
0%t LTfTJttf ±V. 

[0 0 8 0] #C<^T\ #*#13 0 2-306 
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-H6«it3 0 7 4:»*i-5. ^- h*6ltft 3 0 7 tt:/ 
7X-7CVDi£tfcl4^/<s/^j£*lV\ J¥£&4 0~ 
150nmi LTSHSr^tPifeiSEft-e^-rSc, 
^J-Ctt, T^X-^CVD&lCj; 9 1 10nm<Djg^T*^ 
fl:a<ta*BI (SttJfcJfcS i = 3 2%, 0=5 9%, N = 

7%, h=2%) -e^ufc. *m* % y-hJ6i»ftttK 

ftttfl:3@lSll«»!:|Rfe*tLS , b«>t?*<, te©3t*Sr^tr 

[00 8 1] Sfc, ■MBiJfcftfcflJ^SSte'fcH:, 7*7 
io X-7CVDSTTEOS (Tetraethyl Orthosilicate) 
t0 2 i:£?S£-U SJ&JE7J 4 0 Pa, S«fiS3 0 0~ 
4 0 0'CtU, itiJSft (13. 5 6 MHz) flETj^BlS 0 . 
5-0. 8W/cm2-eScmS*TJg^i-5r tW#5. 

-so ot<z>t&T^-/wc,fc u f— h&mmt lx&& 

[0 0 8 2] H4 (a) ic^i-i^tc y— h 

iteijift 3 0 7 JifcKJ? 2 0 - 1 0 0 n mfflf 1 <£>jgmft 
308t> Ifl0 0~4 0 0nmroi2fflitl3 0 
» 9 t «r«Ji»J«i-5. *HJS^T-(4. If3 0nm«T 
a Nft#>6>fc33Sl<03Mtft3 0 8 i, Biff 3 7 0 nm 
©Wli6»6ft5JB2©itR3 0 9 SrsBfflJgjfcLfc. T 
aNBl^^y^StML« T a ©? — y h^rffl 

©fti:6 7?jwy^fy (WF6) zm^^Ubcv 
wm<n&tn.mt 20(iQc mj^Ttc-rs n t u 

^J-C«, a«©W «9 9. 9 9 9 9%) 

b<o^mm<DmAifiti:^j:jic+^ms.^xwm^M^. 

gtt$9~20^Qcmm«; 

[00 8 3] fe*5, *^*S^>IT'»4, m 1 W^mft 308 
^TaN, »2W^E«ft3 0 9$rWt Lfc>S5, #l-PS^ 
40 $H"f. ^"ftttTa, W, T i , Mo, A 1 , Cu, 

1 1" 5 L < IHK^ftWt^ LT t> i V n„ 

KUl^SiiS^illfrftSrfflv^TfeiV^ Ag, 

mm.m*?>$* (Ta) ft-c^u, ^2^w«ft^ 

iN) ft"«8*l,, je2©3Mttl*rWftt^5iB*-^t> 
^KO^S;M«r^^^^^ (TaN) BI-CJ^bJI 
so U *20*«*Al»it5iB**t>*v 
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tifrift?^?^ (TaN) gt«l, i2^)|l 

[0 0 8 4] H4 (b) ±5^:7* hy y 

^77^ -ftSTjav^-CWS** hj&>£>45^** 310- 

Jiy^-V^^fefti: LT, I CP (Inductively Coupled 
Plasma : i^i^^X^) a: y V\ ^ 

5/fy^ffl^l:CF 4 tci2^0 2 iS:fflv\ *tt^e 
ftO#*8fcl:JfcSr2 5/2 5/1 0 (seem) tU 

lPa<DjE^^3>f /V?SOflMifc5 0 0Wtf)RF (13. 56M 
Hz) m^SraAUT^X^Sr^LT^y^^^SrfT 

/:K7^x^fy^gf (Model E 6 4 5-DIC 
P) Sr/Hi^fco (§W*x-v?) l:t)15 0W(^) 

RF (13.56MHz) lASrSAL, *ftttfc*«>aB^-f 

^^iSStt2 0 0. 3 9 nm/min, TaNCSt5 
xyf^iSli8 0. 3 2 nm/mintfc^ Ta 

KDx.yfy^iaot, W^x-^-^i*, $3 2 
6° 4:46. 

[0 0 8 5] HI 4 (B) [^ti^C^^F 

fi^ht£Z>^*t 3 1 0-3 1 4£|&^T^2<£>^$> 
-^^*#fc*;U ^fy^^|:cF 4 iC 1 2 i 
Srffl-V\ -tix-?:tt<7)*^«E*H:*3 0/3 0 (sec 
m) tl, 1 PaOff^-C?3^7H(DtS^ 5 0 0 W©R 
F (13.56MHz) l^SrSALt^Xv^^ttfia 

v?) |:t20WORF (13.56MHz) **§rlftAU US 

(DW^Mi~^^y^>^M^t5 8. 9 7 nm/m i 
n N T a NJC»i-5^^^^^iS«fi6 6. 4 3 n m/ 

[0 0 8 6] iEIlOxyfy^lTIt l^* h 

s*«fcEPJD-r5^ r ^«E<oa*te j: 9 % 1 

JBAt^2©*«»©*M*y-^-»*t2:*5. r<D 

^-'<?-g|5C0£gtt:l 5-4 5° £t-*Ui<fcV\> - 31 

»«i^?>fi)c5*l^««©iti3 15-3 19 (* 
1 W»tS3 15a-319a <>: SI 2 <7}2|m Jf 3 15b 
-3 19b) £ffMif-6o 3 2 0liy-M6iItfc 
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5, il«^M3 15-31 9Tif «b*l4</^ 
«^2 0-5 0nmSS^5/^V^$tt»< ftofcS«^ 

[0 0 8 7] -t LT, Ui/X ^^45"^* 

^-r5^«*5c*«raa»-*-5 (14 (B) ) o K-tfV 
^teStt-Y K-Xifc, 5g L < tt>f ^- VffiAffiT'ff^ 
tf At\ K-X»0>*ft=f4 K-X*«r 1 x l 0 13 

- 5 X 1 0 15 at oms/cm 2 4r U 6 0-100 

io k e Vk LXn^o **J6«T»tt K-X*Sr 1 . 5X1 

0 15 a toms/cm2i: U ^PiSAiES: 8 0 k e V t LTffo 

AfflWfcfty^ (P) Sfcfiflt* (As) 

rc-myv (p) £ffi^fc 0 rot^ *imjf 3 

1 5-3 1 9*Sn®*f+*i'5^«»7C*tc:S*i-5'V^ 

gSl^:ilM»ffl«32l-32 
5*S»*$*L5o ffi»**«4fc«*3 2 1-3 2 5fctt 
1 X 1 0 20 — 1 X 1 0 21 atoms/cm 3 0^lE^H"CnM?r 

20 [0 08 8] 04 (C) ^ti^i-^^h 

9o x 7 fy^^{:CF 4 ^ci2^o 2 
££fflV\ -tJx-Pix©itf^**tfc*2 0/2 0/2 0 
(seem) tU 1 Pa^JE^T^-f /I-i^lil^ 5 0 
OW^RF (13.56MHz) Mt) &&A 1X^7 X^S:£/$ 

20W(DRF (13.56MHz) *ASrSAb, - *f 

g b^ T^mffi^Rijp-r^o » 2 ^ ^^jaa-e... 

OW^M-i-Saiyf-^^itffittl 2 4. 6 2 nm/m i 
30 n, TaNl:»t5xyfy^lStt2 0. 6 7 n m/ 
m i n-CfcO. Ta Nfc3fti-5W(Oa^tt;tt6. 05t 

Sot, WKtfSaftttl^y^^SftSo 
!2(7)xyfy^J;?)WOT- fc»7 0° t4o 
fc 0 rol2^x 7 fy^S(aOS2^1l3 3 

o b - 3 3 o b srjfMw-So -** in i ommm 3 1 5 

SJf 330a — 334a iM^t^o 

[0 0 8 9] l2OK-t 0 y^S^9o K 

-t tt y/|j:l2(D#ll3 30b — 334b Sr^FfcMfcTc 

(y» «rfflv\ K-Xfil. 5X10^ 
0. 5/iA, MSE9 0keV(CT^7XvK-tfy 

*B4feffitt3 4 0-3 4 4 4raa«E*tttc»*-t-5 0 ^co 
te»#*IMMB«3 4 0-3 4 4^«Jn*ixfcy >- 
(P) <£>SSte, 1X10 17 — 5X10 ^atoms/cm 3 "? 

50 t£oTJg^4ig«^ffi&*LTV>5 0 433, fgicoalf 
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mm i-*5 tt ^ x {eoflsasa* e> ftw- ft 

«*"Cfc». 4fc, 3 2 1-3 2 5 Id 

fc*H*7C*#*»3*U »i*T«1MW3 4 5-3 
4 9Sr»*t5o 

[0090] #:^t\ as (b) 5 y 

fctTfrixS. fc£U »30:xy^^fctrfr*i^Mc 
fctt, a 5 (B) t£^*r<fc 5^1^* b (3 5 0, 3 5 
1) ^b^^v^^eMt^o 
[0 0 9 1 ] »3<7)^y^>^ftLa^i3»t5^sy^^^ 
UC 1 2 ^ SF 6 ifeffiK 
%:tl*:tl<Djfxffimi£$: 1 0/5 0 (seem) fc LT 
miXU ? ^2 03i^^^^ < Jr^«tC I CP^y^V^ffi 
SrflJVvcffSo &*5, $3Wx 7 fy^lt(DTaN 
Jd*ri-5^S/^V^ii*tt % ill. 2 nm/minT*£> 9 , 
y- HlftlWfcWi-S^y'f-^^afflEHt, 12. 8nm/m 
in"T?fc£> 0 

[0 0 9 2] *KfiWm 1. 3Pa^EE*T-=i>r^ 
I^)lg|:5 0 0WORF (13.56MHz) m^£&ALT 

*7^ — *J) 0WORF (13.56MHz) m^Sr&A 

X ») v ll^tl3 5 2 a-3 5 4 a *l5 Q 
[0 0 9 3] ifSSSO^^^-V^CioT, 
Hit 3 5 2 a-3 54 a fcM^ftV^MMWe (LD 
Dffi«) 3 5 5-3 5 7^MStl5 0 4*5, 
« (GOLDiS) 3 4 0*5«fctf 3 4 2f*, IlOil 
I3 3 0 ajoj:t;3 3 2 a il4ofci*t*5 0 

[0 0 9 4] ftl09l«J|3 3 0 a ££20gMI 

I3 3 0 b^ tf»rtSiifc«ltt, ftftftKMhlelBo 

nft^STFT(Oy-htii4D, 

3 5 2 a t ^ 2 O^S/I 3 5 2 b t VM^tltc 

[0 0 9 5] RH*^ $10SH3 5 3 atl2^ 

m« 3 5 3 b t xmzztitzmm&s *»wtcs*8Bo 

nf^HTFT^-Mit49, ^KO^mS 
3 5 4 a i»2 03ISJi3 5 4 b fc-e»J**ilfc«« 

ii, s»fti:i*a© p f t */vst f Toy- vmm 

4:46. 3fcfcSBlO»*Ji3 3 2 afcfS2 0»*Jl3 
3 2b 4rT»j*S*ifc«litt\ MfrHfcPfiMJOa*'?* 

[0 0 9 6] r<7>±5t-LT, #3Ufe0«te, llOit 
i3 5 2 a-3 5 4 a 4:«*feftl^*B*«« (LDD 
M4fi) 3 5 5-3 5 7 £, SlO*il3 3 0 a*5j;T/ 
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3 3 2 afclft5^«ft«« (GOLDfflil) 3 4 0*5 
i^3 4 2^^Wt5rM5t^, TFT» 

[00 9 7] ftl^l/v^^ h^f)45^^ 3 5 0 i35 
y-M6»Bt3 2 0S:3iy^^^«!!a 

HF 3 ^fflV\ i-^y^^^tt (RIEft) 

Srffl^TfTSo *H*«-ett. **:"<HEE*6. 7P 
a, RF1A8 0 0W, CHF 3 Mi3 5 s c cm 

^F«*«*3 4 5-3 4 90-«tt*SU W3 6 
0-3 6 4jWft*£*l5 0 

[0 0 9 8] ^X\ IffcK^^ h*^e>*5-r^^ 3 
6 5, 3 6.6 SrJgfifcLT»3 0 K-tV^1^5o 
^0$30 K-*V^«L«fc: i «9, pft^lTFT 
oStt»«rJ&S-*-S (12 5 (C) ) 0 ilO*H3 5 

2 a, 3 3 2 a jo it/3 5 4 a 5r^»%*H»t^"7 

20 [0 0 9 9] *«S«-«±, 7MM«tt3 7 0-3 7 5 
ttiWV (B 2 H 6 ) ^fflV^fc^^^K-^ P ftT^^i- 

5. 1 1 ^) K- t°y /MiS^ 2 ^ 

tot, ^F*E^ffl^3 7 0-3 7 5fcfi*ft«T,»45 

l/^t P S^^t6^»7^*OM^ 2 X 1 0 20^ 
2X1 021 a toms/cm3£fc5 J; 51- K— tT V^a^S 
ri:K:<fc!9, p f t */HT F TO y-^««j3ii; K 

[oioo] Ki^-eoxsr^n^no^^stc^ 

30 ffi#««**H$J$$ft5. 4*3* *S»t«T?tt, y-hlft 

[0 10 1] t/^X M>fe45-^*^ 3 6 5, 

3 6 6£|&5feLT[I]6 (A) X 5 1 OJKIQfft 
IW3 7 6S:Mt5o COJSlO«[WlfelB«3 7 6 

40 ^I00-2 0 0 nmi LTa*«:^tflftl»il"C»J* 
***«-ett, ^9X-rCVDjSfefci0tt«[l 5 
OnmOSfttfti^JrMtt, SlOiS 
W3 7 6tt»^ftftft*«^HS**t<5tO-C* 

[0102] ftv>T\ -t*t^o**fl:»lcaaniSixfc 

so £?£L<te0. lppmKTOi*#i«^4 0 0- 
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7 0 0t, ft*#)£tt5 0 0~5 5 O'C'CfT 

te, Stli7^y Kt-7;V7=-/Wft (RTAS) * 

[0103] ftib\ *H*«-ctt, ±WSttfl^D«i:PI 

ffiO'J >-«r£tf?F*B*WWE (3 4 5, 3 4 8, 3 7 0, 
3 7 2, 3 7 4) \Z.fy9 V V^^iX, XIC^-Y*/!-'^ 

[0104] £fc, IKi <&Jirai6IW&»J*-r SINKS 

[0105] Stiifls&a&frofca-C K-tT^ 

^*a-fflSrtTV\ IS l WJf Ra3&St^&ffM£-£Tfc&V\, 

[0106] £e>K, 3~ i o o%<r>^m^tswm% 
ip x\ 3oo~55o °cx- i~i2 mffl<r>B$&m&ft 

**#Sj3%©-&tpa**ffl*^T?4 l 0*C, ii*IB«>«l 

[0 10 7] Sttfc&Si LTl/-f-7=-/V 

l/-f-^YAG u—tF-^tf) »F-)fe£fiSJH-5 - 

[0 10 8] 0cv^ i6 (B) ir^-T i 5 (-^ l OS 
ffil&ttlK3 7 6±fc#HM6**Wifta»fefife53S2©/ilH 

^^fli 3 8 0 *mmfflx'\*mm l . 6 ,/ m 

45, 348, 370, 372, 3 7 4l;It5=!V? 

[0 10 9] ^2WSra*6»K3 8 0 t LTt4, SI^S: 
*trl6»*t»^««J!S*»e>*5«*ffl^S. 
ttl&lLtmb LTf4, K{fc3**, IMk»fcSi 

5; K, tfUTSK, T^D/V-, BCB ('<y-/-^c7' 

[0 110] *IHJ&#'JT'I4, 7 r ?X-rCVDiiefc:J:*>» 

*flIOflIJ¥i:bT»4U<l4l~5/im (St>ti»*b 



§ #^-a * ^s *.w>t£ v ^fc »k e l m^^it^m 

5 r *S T $ 5 *S , 3i y ^ >- ;/ B$ \C *5 It 5 t§f«fi£3g<£> ffl 

[0 111] Z.~X-(D=ils9? h*— /KDff^ 

fcjfevvt, IBlJinat6WR3 7 6£.tff&2jfifflSfe«ilSl3 

io ^S:#x.5tlB2JSra*6^BE3 8 0?:Mt5W 
14, f{lJimt&lftDl3 7 6 Sr»*i-Stt»J: "9 

[0 112] *LT, #^««)««t3 4 5, 3 4 8, 3 
7 0, 3 7 2, 3 7 4 4:-Weft«»WteS8K-r5Ei* 
3 8 l~3 8 8^t5. ^LT, BIJ¥5 0nm»T 
igt, KJ¥ 5 0 0 n mCO-a-^K (A 1 t T i k 

[0113] •^Xt-iS^SSKS: 80-12 

20 0nmOi¥$T*^L, V^-fS i t ICX^XW 

mwma 89&Bi&f5 (me (b) ) . 

wxft. mxnMt Ltsft'fy^C'^ • (it 

o) m*?mw>WMz.2~~2 o (z 

nO) *»£-Lfc.3iW*mil«rffl^5. 
[0 1 1 4] *fc, iB*mffi3 8 9f4, KW^BI»3 

FT® KW ^««fc«*tt<cSS»^***t5. 
[0 1 1 5] 0 7{^-f±5fcs &i!S*-£tr*6& 

HI (*Hl£fi»J-e»4»{b3S3iflR) 5:5 0 0 [nm]«0)?$^ 

T, LT«l«i-5Sg3<Djgra«6»JS3 9 0Sr^ 

[0 116] «J3 % **SS^J(C*J^T{4, ^3(OSW*fe 
^K3 9 0 i L•CiM^:3ia^*»b*5a«rffl^^■CV^53iS, 

40 BCB (^y/^D^y) iV^ofc*«l««BKSrffl 

[0 117] @7t*tJ: 5f-ELg3 9 1 

«ttK:J:9 3»Ai-S. *»W^*jv^-C^* 
ix?)ELJ13 9 1 (O— ptJ(CoVNT^-r„ 

[0 118] (Mtf) 3 8 9±(CE?La 

AitLTi7^DV7 = y (HT, rcu-PcJ k 
Tjk-T) ^2 0nm©KftMLfcf> E?L$S8iMJf t L 
TMTD ATA^r 2 0 nm, a - N P D £r 1 0 n m n m 
»J«U 8ftiiLTAl q 3 «r5 0nm(Dl 

so Jf{cffMU Sf>l:^S'7T-Ii:ttLiacacS; 
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L139 l/6^fi££;ft5o 

[0119] ELI391 ZMl&1rZ>ttmb L-C 

TLiiASx IE?L$ii£Jl (Hole transporting layer) „ 
**JB (Emitting layer) 33 ± tffc-^ijii&g £> ft * 4 
gSiiSrEL/f 3 9 1 § P>fcm^i£AS*K: 

[0 12 0] &lcft*&K:J:9lfrS (Mg : Agti) 
3 9 2*5±tf«ai«S3 9 4Sr**1-5. IWtfEL 
139 lRtfi(i3 9 2Sr»*-*-SK5feSCoT«*«« 
3 8 9K*tLTftM3.S£rJ£U *#&^£tw&fefeLT*3 
<rt/J5MSbt\ ft33, fc&fcei-CttEL*^©!** 
t LtMg : Agti&lV^^ 4**P0>fi&0>tm£ffl 

[0121] Sfc, ftfllttS 3 9 4 3 9 2 <£>£{fc; 

[0 12 2] A!J7K3 9 5i5M^5. - 

-5, ft3b\ *mmmx'te. ^vrmtLx, cu-pc 

;4»(bft5*feii*&£rfflV''fc. •• • 

[0 12 3] ft3o, ELJ13 9 1 <Dmmt 1 0~4 0 0 
[nra] (AS!#>fC«:6 0~1 5 0 [nm]) , 3 9 2 COj? 
$14 80-200 [nm] 100~150[n 

m]) t-rn\-£^\ 

[0 12 4] jKlC. ELif 3 9 3, 3 9 4. 

^y7!3 9 5«rSU5 KftttK 3 9 6 ft 
5 0 M3 9 6i LTIi, WKtt«r*"r5{t*HR0> 

ft 33, !SitxK3 9 6 (DIBIJlfi 1 ~ 3 Um] (A^Wl-fi 
1. 5-2 Um]) fc1-*t»i«fct>\, 
[0 12 5] ELi^39 3ll Mf&tMc&K: 

i3?jtM75-C\ EL139 lJg^30>e>®HK^3 9 6 

[0126] £ <bK, *SISS^JT-I4, *Mh«>Kte#±« 
«iS*wiB^«A55'-/H(!l«>**tt***t>5*:*t>fc 

r y ->-<- > 3 VBI 3 9 714, &-f L t> & (4 £ t&M 
f4ft<, &gfcj£i:-C8SWfttf «fcV\, 

[0127] r 5 urn 7 KSH- i b itWtk&lv&* 
5. *w«B»^-ctt, H7»j:s%i-j:5ftfli3ft*-ef^»* 

W;t,©?:ELlSii^ 
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[0 12 8] ft*5, #**«fc*i^TWt, EL^3 9 

FT5 0 3lCnff^STFT, 1ISHHTFT5 
0 4fCp5 L ^-^>'VSTFTSrfflV^ tl^tMilfc 

ft5i&gt4ftV\, $-tz^ 4 0 0 — 4 0 314, f=-**A^i 
SOlllnf+^UFT, 5 0 2l4p^-f 
^TFT, 5 0 5(4=V^Vir, 5 0 6 !4IPKi[h]S§, 
5 0 7f4iESigBT-fc5„ 
io [0 12 9] ft*. *ltlfc«lt*SV^rfflU^5TFT(OB 
»*JEf4, 1. 2~10VT*fc9, Sf*b<«, 2. 5 
~5. 5V-Cfc5 0 
[0130] &(;:, 0 7 tc^-TE L8«5rS=r±S«t?it 

[0 13 1] 18 (A) EL£*fc*MfcLfcEL'< 
^HDJiEEl, 111 8 (B) »4[3 8 (A) &A-A' -C§) 
»fLfc®f®HIT*fo5„ £j&^£ftfc 8 0 1 14y— *<IJ 
&ttls]&, 8 0 2 liHUfSB, 8 0 3 \>WW$mi& 
20 8 0 4 t4£tlkg&, 8 0 5liv'-m- 

A4t8 0 5T?B£ftfcfiffi!ltt, ^18 0 7 K 

[oi3 2i y-j*ffi®fi)iH]sS8 o isi;y-h 
ffll&iblHlggs o 3fcA*&Jx5fi#&ea!-t-3;fc«>0>ffi 
II (H**-T) t-±t>, *|.»A**fk45FPC (7 
^ Mr— =*S> b) 8 0 9 fab Iff ^Hf # 
ftfc, m?liEL^ 
»iFPC39SSN»*ixfctt»Sr^LTV^5*s» FPC*ir 
LTIC (ft&lBltt) :6SiEjK**StLyt*^a-/i'4r* 
30 0J!*fl#<p-ei4, HSftgEBi 

[0 13 3] Jfctil, «B5«3SfcoV^-CH8 (B) SrfflV^ 
TtftRJi-5„ SS8 1 0ro±*tcHB5lfS5 8 0 2, y- 
MBK»[H]SS8 0 3^jf^$tvr*5?), iffi*la58 0 2« 

m^fflWffl t f t 8 i uicKw xcm^i-^ 

^nfcW*«H8 l 2%'SttmWc<ommiz£VB&Zin 

S, y-h«K«|iaK8 0 3ttn i f- + *A'liTF 

T81 3i pft^/HT FT8 1 4 t ^rffi^-a-fc-frfc 
CMOSIhISS (@7» Srffil^TJ&*£iT,5. 
[0 13 4] W*ffi^8 1 2ttMffij: LT^ffi-f-So * 
« fc, H*m^8 1 2©MJSl:/^^ 8 1 5*s^$tLfc 
H»miS8 12J:CELI8 1 6*itP^H8 1 7 
*»»J*$*l. ELi^8 18«JJl5„ 
[0 13 5] ftfc\ IS8 1 7f*£p|fltK*iIC9ffij8lli 
UT«^L, S»»808^LtFPC809l: 

[0 13 6] WlEL|f8 1 8 Sr« o X. o ]) 71 

8 1 9RXfWI&8 2 O&mUttiKT&f&ZtlZ,, ft*3, 
rrx-^^itS^y T^8 1 914, K«X^8 2 0lc:J: 

9 »«S 3?*tfcSfc* J *'jfc5>#BCaEiaE« 8 1 7(cgE«i-5© 
so £jgH-57ttf>-Cfe5. £<blC®llK§l8 2 O^KSS-^*^ 



*55 SB 2002-184569 (P2002-1 84569A) 



21 

&<&®.-$-Z>Ztiz£iQ£.\lZt.%-X-ELm i ?-8 1 8 tit 

MI8 1 9ZJ&)$,-tZtf'ftt LTI4, 

[0 13 7] Sfc, ®l|XK8 20i LTi4, tt*WS:tf> 
/h£^&JS£ffl^2>. rtttt, tt*M&<£>/h£v^Jgf4 

£7fcfiH-5'bo£ffl^.5 0 /<!! (B 

a) 

[0138] PJJ1&BI8 2 0J&/&mi4, ^r>"<->3 V 
8^8 2 1 ^J&£ttT^3o r*U4, gSSia^8 0 8± 

•5. :hti0 v"-A-#J8 0 5 0^#ttSril5fe?)- t* 5 

[0 13 9] ->-/^J8 0 51C& Qjfvxfabti: 

#J8 0 5 i LTi4^ll?f{b»^iftBI^«)il^ffl^ 
•5CDtfS£?3: LV\, ^g^lti:Tif±StS8 0 4 t 

EL5KT-8 1 8 t(DFflfl?:5t»-r5fcJ6(-OTIK^f>^ 

z>x^.—f&mrtxi>&\,\ ->-/u#J8 o swrtffliro^ 

l/>5„ * fc, ->-^J 8 0 5 f4T-# 5 fc*tt*^^*5r 
[0 14 0] W±OJ:5^*5gT-EL*^?r^8 0 7 

tsrim, ^-flS^^ftAi-STK^^I-iSE 
L^co^{k^K<'r. t^-cts„ act, {ffiittroiii 

[0141] £3=, ^*iSeijro«^»4, HIS^JKOV^ 
[0142] 3 ] ^JlJSWeti^BJ^/-?^ V 

(zfc^TY 10 0 1 (4^f7^./i)^^5S^, 1 0 0 2(4 

si 0 0 2 1 LTmit4ywj±tm{kw%)t<Dit&y>> 

Tjk^ixX^^j:^. S»*©iffil 0 0 2«s|t®i:ijZ|T 
0 0 2©r B ^i»5J:5i:/- ! >'? 1 0 0 3Sr^-T5„ 

[0143] * h7 4-7mc&Fi&ntzmmi o 

[0 14 4] EL^f>/i5ELll 0 04a 

-1 0 0 4 c£HS£#J 1 -C* Lfc^#fet i 9 J^fig-T 

1 0 0 4 ate^fetllfti-SELJi, 100 
4b(4^fe(CM*-rSELil, 1 0 0 4 c(4#fe(C^*-f 
5ELlffc5. ffit^^ELWsBillJStfU 
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3mm-tz>miz%iixMi$.£ixztitb, mmcmm* 
[0145] xmrnrnzmm-rz, riw^ s«±t 

[0 14 6] ELi^Wt Z>j>mt LTI4, # 

tt»ELi*Mt5. 
[0 14 7] PCfeO^)tSl4-JiJ-fo^LT 

[0 14 8] rcott, p]Cfe<D7^ Vttt^l<9 

-a-9iS«(DtiSWS§il (D) 14, ELl©Hff (t) <r> 
20 5fg£A± (»*L< 141 OteEJLh) t^a^t 
V\ r*U4, D< 5 t T*l4BSPflT*^ ox \—t<»ffim 

&&±i,oz>fribxibz>o ^cfc. !§8i (D) asfitavft* 

Tt^»^B^^#?>tv^<*-5CDT\ 5t<D<5 
Ot (jf*L<lil0t<D<35t) tfSriiSjJ 

[0149] ifc. /<>tzm.ffiicMi.xfc¥-%faK?. 

Tt-t-s e Lgs-^Wfei-^^-r 5 e Lmzzix^ivm c 
30 [0 1 5 0] z(om^i,mc^a>7^>m^B*)'^om 

*WtaS(Dg§K (D) (4, ELMcomm (t) 05 5fflF« 
± (#*U<ttl OfStLL) . $t 5 iC»*L<(45 t< 
D<50t (£f£L< f41 0 t <D< 3 5 t) tirZt 

[0151] yiwipl^ */W-v**&,ffl^T\ E L 

[0 15 2] -tro^, |19T*l4Il^^^^TV^/ < ^V^J!l5 % ^ 

t^i?, lo, iffil 0 0 2 tE^t5i9l^h7-l' 
40 y^icia^J^^So 'ife, **ife^!lT*l4, 111005 
(4, MgAgH49, «»m«ll 0 0 6{4T^5 = '7 

fc, 0^$tu-cv^v^s«sifl;si 0 0 6 twtfe<?>m,!£ 

[0 15 3] «±©i ^ICLTS^I 0 0 liCELl 

K>ia@t ELll 0 0 4 a~l 004c 

T-^*Lfc3tf4TS (StglOOl) IcHktoZixZ. L 
so *»b**se>, EL^ro«jS§rR*M-U, T{U<D«H& 
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mX.V£<r>^mt-??>z bhx-tz, ELii 

0 0 4a~l 0 0 4cf31£Lfcftii-tffi (3£« 1 0 0 1 

[oi54] 1006 ZMi$Ltz'&x\ *6»*t 

»*»fe*6^»rili 3 0 7*»j&i-s. s 
fls£», *fl:3i*, AX (JWMNctiDLCMD £<^ 

So ^*5x rfflt#/<y7Rl 0 0 7Ogffll 10n 
m~l 0 0 nm^SU^. 

[0155] KiRttroW^feftSlftiRRi oo 
8*r*#ifefcJ:0**-r«. 4*1,' r. :n?/B^S!IMJlBI 

[0 15 6] RiRfiti o o 8±Kil6»««*»&4 
yfl o 0 9SrJK*S*S. E 

[0 15 7] ft^tCFPC 10 1 3 ZJ&.VttttX;<yi' 

[0158] fc*5, *n««©«fifc»±. mmm 1 ~hjs 
[0159] mmm4) ^mmmx-it. ELm^m 

[ 0 1 6 0 ] ill 0 (A) fCli, StlHBii£W1-S E L 
^*/v-fc^JRttSr3K#**5riWSl 1 0 9rtcoKf®H 
SrffliMlfcLfe-f-. 5^*5. l£K£l 10 911 

[ o i 6 i ] 11 1 o (a) icisv^T » 1101 nmfcx 

fe<9, SSIITE Llg^F-l 1 0 2*S^$tt, KflXKl 
104^ELifllO 2&S5 i iteBfiLZtiX^ 
So X, ELlH^l 1 0 2fat3<ommmi l 0 3&.tf 

*U rftfctt, MJk&K l l o 8 £ >s-/vM l l 0 6 \z 
XQMlk&tlXi/^Zo ^j,.>^_i/ 3 y|gi io 

5tm±&fcl 1 o 8ic,to-cftit$ixfc^$-ggrai 

[0162] E L/<*M$* l&mM 1109 h 1 

1 1 O^PjWLAtlSrff 9o tLt, Sfi-htEL*f 
^fiK^ixTi/^ffillSrTfflSfcUT, 1 1 18^ 
LTMgb-^1 1 1 l±fc«*.$. 

[0163] Xv fiKfll ^ 1109 1*303^85 111211 

rjxtt, *tlh0>RfcJBV\fc.5<'— /V-ffll 1 0 6tCl*tLTj& 
BUSroSH- £ S y > - 5? L T V ^5 ft » -?*> So ft 
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[0 16 4] -t Ltv *«UETK:*3V^r, Mm^o. 
ft*3, 3H*»»EfcH:, ^111 8SrKrtT, /<yf 
^->3vli i o 5 -pSfeitTv^ttliaBK 1 1 0 3 

tc-t-So jK#ffi«*nffi-r$fc»fcf5*aii 1 1 

2 «tt?:»^tfc *) > E L^/K©{4B^aSr^ 

io [0 16 5] 110 (B) KSc-f.fcSK* #Jllfc 

^JlCi 9 E L/^KOV— ^J|C±S»it«|J*^JSM 1 

H6fl5J;5HMt5ri^5. li 

1 3li|»ffi, 111 4IAELS, 111 5»il8fiL 1 1 
1 7tt&8t{rCfc5. *HJ6^J^*5^Tfi, AM 

[0166] &*>\ *HJS^!|WS^i4, HM^!l 1 ~l«fe 

20 £^BTt6-efc5. 

[0 16 7] [gifefflS] **lt«|-C«:, 

"To 

[0 16 8] **Wro*fflt»J*i6*lcov^-CHl 3?rffl 
^TlftW-rSo IH 1 3 te*5V>-C, 14 0 1 tiSffi^A 

PfffnS. rilcSS^-iry h.Lfc^r^ .!) Tl 4 0 2# 
S2@$ixSo ft*5, c-KI140 1ia»Aitl 

Sr-try h Ltt><„ 

10169] Jfc> 1403 l±m& 1 4 0 4 Irftgi^-rS 
(£iT, (A) £V^5) 1 40 5^^tp«g 

iSS (A) -CfcSo Sfi©/^K!J^«:ff5n#S'h 
r-^.4^tt*aSI»« (A) 1 4 0 5©-iffc5, 

[0170] L"C, (A) 1 4 0 3 fc|±y- h 

PflSr#f>4x5i ft*5. «R2I^ (A) 1 

4 0 3lt WE#H*S£45©-e*3*^ (A) 14 0 3 

[0 17 1] ft*3, »^>7"t LTIi, m&fctfls 
[0 17 2] ttlifelc, 1 4 0 7 \Zftt-im&. (A) K 

so ^xmw-tz, f&mm (a) i 4 0 7ii, ss^s 
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(A) 1 4 0 3 ty-M 4 0 6 blCt !? & *fCi3 

LTIl ffifeiiDf^(-<t-5*fe(REffi:Resistivity 
Evaporat ion&) t fi^ 1'- M, \Z £ 5 (EBS : Electr 

[0173] r <n>im& (A) 1 4 0 7 T*J&flg£ 

[0 17 4] timm. (A) ^^«^feixT^-5^^- >o 

H-m^surrs r. t J: o * cs^tc i <o mm 

tfttZtlZo ELt^{4*^lcH*TilV^c«), 
E LJtj&lHf <4, f&t&g. (A) 1 4 0 7(DJI^Sr^(cK 
^ttfii(^^L.r*5<^^S>5o (A) 140 

7 --WSScDtti LAHMtt, f— M 4 0 6 b 
SrfflV^TlftaiS (A) 1 4 0 5 t^(C«tefLT, (£01 

ff.2){4, 1 X 1 0- 6 ~l x l 0- 5 To r r iatfc<^ 

[0175] * fc, J&Bg^ (A) 1 4 0 7 Ktt, E L«" 

^il^wffiijffifc-ttL-^^^u "9 ti-»4 <b*x-c^-c t. £ 

•f-5^t^T'#5^fjT**)5o X, l&mm. (A) 140 

•f) 4»H»tfe*tT*0, EL-»*J»*-f-S*«©J14r» 

ft, l~8ffi?8SS:tt5<a##*Lt\ > 
[0176] Sfc, ^Ifya-HsfeSrffl^TELl©* so 

(B) 14 10 tE L*ffl£-&tpE L®ffiSrSt£±^ 

(B) 14 1 0-Criat*fT5. L*>U i^lUot 

•ft-l-, (B) 14 1 0(;i:}o^-Cj£l!g£ : fToTt>& 

V\ 

[0 17 7] ft*>, ^bf^a — 9 — 

(B) 14 1011 y-H 4 0 6g^Lt«St 40 
(B) 14 14 k&jgLZtlX^Zo **S, J^S*^ (B) 

i 4 i oic&^xi&mmmztiitmm*. mmm (b) 

1414l:i5y-M 4 0 6 h^LTMll 4 1 

[0 17 8] -tU-C, «j**63a«r»*.fc**ttx 

(B) ty- M 4 0 6 f S:^L-C*iBf*Jx-Cl^5JE* 

1408 *«*sflE*mi^ 140 

8 fc»j£S;h,fc*T?y- H 406 fiSai:, ffi^lPS 
S1408 rttt«JE*tfflll!:J5c5. 

[0 1 7 9] E^llll 4 0 8rt*S, *> 
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WTtw/jrofct r. y— M 4 0 6 d#M#i»ai*l 
« (A) 1 4 0 5lJl«fc 9**EaJSt«JfflSJx*. 

[0180] ELwasjBjfcSftfcfci^-eifta&s (a) 
i403ty-H406c -cafe^nfc^fii^ (O 
1 4 1 2taaE«s«ai*ix5. (c) (4, 
jci«3*Bi*ff5«ii^-cab5. *mmmxn. 

ELm*tfLmi-Z>l&mm. (A) 1 40 7iPflCRES 
fciSai**^^. ^Lt, (C) 14 1 2fc*J 

[0181U, riWS (C) 1 4 1 2^33V^Tfc*«C 
14, /< V rm&Xf'<y ^BISrJKric-rSWWC 

[0 18 2] /^^-^a^^Sttir^ 
X\ (A) 1 4 0 3 ty-M 4 0 6 eiSriMT 

jg^^^Sttlh^l 4 1 3 **S, 
*tJh*l 4 1 3T*(4, i^EL^^rSB^P^Cil 

Ai-afc»©«wiaM?*>ft5. A#Wfcr±*«±^js* 

[0 18 3] tt±Sffii: LTI4, #7^, t5S J/* 

&mte¥<ottn$:m^zzbtfX'%* ait^—/vn 
. [0184] ^fc, 1413 {ci4, ^*aa^^ 

[0 18 5] ^rLT, itlt^l 4 1 3^c*5^^-c, itihto 

a*jfTt>nfc*«tt, (a) 1 4 0 5ici 19 y 

— M 4 0 6 a ^LTSyn- Kil40 1 {CMS. 

[0186] *^js^k>«^(4, ni6fi»i 1 -mm 
m 4 <D^-r tb<7?«^ b t a fiicm^-&t5itT*i£-r?> - 

[0 18 7] [SSJ|[«6] *»WSrl616LTJgfiasnfc. 
14, 115 Id^-To 

[0 1 8 8] Hll 4 (A) l4EL-y-T*yi---f'-Cfe'9, 
2 0 0 1, i^f-fe 2 0 0 2, *^gR 2003?:t 
tf. *H^(D^3t^tt$r ; ?:W**SB2 0 0 3tfflV^: 
blzZVim&tlZ* *fS52 0 0 3|:EL«f^L 
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[0 1 8 91 HI 4 (B) fitTf*:*** 9 #ft 
2 10 1, S^gB 2 10 2, 2103, 
^Yyf 2104, Ayf!)-2 10 5, 2 1 0 

esrgrtr. ^m<D%t/tmm^ : tn^U2 1021:1 

£U:.fc9f£$!{£;h-5. 
[o i 9 o] 111 4 (c) lify^^^yt-fet), * 

#2 2 0 1, 2 2 0 2, 2 2 0 3, 

^7f2 2 0 4*-£tf. **9!<D»#£«&*0>«**5 
2 2 0 2ClV^r t td«t 9fftHS*tS. 

[ 0 1 9 1 1 111 1 4 (D) ttffi»«{t:«:«*.fcMltW£ 
i£B (A#»tl4DVDS48i) -e*>9, **2 3 0 
1, IE«j«» (CD, LDSfcttDVD^) 2 3 0 2, 
iHi^-f 2 30 3, %.tfU ( a ) 2 3 0 4, S^SB 

(b) 2 3 0 5 Sr-g-tfo *7j*£Ma) 2 3 0 5li±iL 
TiMiSr**L, (b) LTS^ifS 

(a) , (b) trffl^S" £t-J:9f£®!£*t3o ft*3, 
[0 19 2] Hi 4 (E) 

a-^-efct), *#240 1, S*S|!2 4 0 2, gftlgB 
2 4 0 3, Jftfts*^ yf2 40 4, ^^D^ny h24 
0 5 tr„ #38W0>3!53fci£g&*rtf>«^:gB 2 4 0 2 1:: 

[0 19 3] HI 4 (F) |i^-yf/l/3'/fa-^-e 
fo 9 , 2 5 0 1, ffiffc 2 5 0 2, 2 5 0 3, 

K2 5 0 4&-&tr„ *»W©*3t3fill«r-t©* 
*g|5 2 5 0.3lCfflV>5r tmitJ^^^So 

[0 19 4] iEttlAtt-f^-^y b^C 

at v (^-^fnf) *i?©ttfii«iai*«:iiCT 

[0 19 5] ***«tt*3feL-CV^5»»i8S«* 

[0196] 115 (A) tt3t»*K-C*> 9 , *#2 6 
0 1 , ^ttiJlftS 2 6 0 2, &PXtl& 2 6 0 3, ^ 
§152 6 0 4, i^yf2 60 5, 7yft2606 
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^MRE©**!!***©***^ 6 0 4 dffll^ 

[0 1 9 7] HI 5 (B) fcSSffifMST-fcSas, @1 5 
(A) iti&&9, -otfr9W^-Y7 P T-fcS<, ##2 6 

1 1 , flfj*fffi*!5 2 6 12, 2613, 

gRa 2 6 1 4, a^SCb 2 6 15, T>-^^2 616* 

^W^gPtcH 1 5 (C) , (D) , (E) T*^-r±5 
4^**«r**fcS*T*©«t!B«rt>fc*-CV*a. * 

2 6 1 4 3Z.fi, &7*Ub 2 6 1 5fCffiV>5r ttCt 9f^ 

[0 1 9 8] Hi 5 (A) (B) t*ufc*»«e 
f- (cMOS-feyf) «rrt***» l< te^ta* 
Ltiv^rit-ets. *i-S5<z>W5£ (ffidE) 

[0 19 91 HI 5 (A) Kfe^Tfi, »fM 

j/^ 2 6 0 5 Srffiffl LTV^5l*fc«aftT»f , tMt 5 * 

0 4<7?i»a*±tf, aK*tt**s:Trf*r ttciox 

[0 2 0 0] Hi 5 (F) fi^SW^B, ^ffWtctt 

mmm*- f a *x-$> 9 , *#2 621, «^§B2 6 2 

2, iff^yf26 2 3, 2 6 2 4 Sr^tr. #^P^CD 

^^tfta^^w**!* 2622 icffl^a rtia*) f^sai 

40 *5, *^2 6 2 2f4IM8*«©ir*Kl**<B5Kl»V^-C 

[0201] **j6«-e*ufci«»ffi«ft»*fc 

[0 2 0 2] W±0«IC, #^WiSfflffifflli@feTJ£ 
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